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I. 


A.  GENERAL 

The  Supported  Activity  Supply  Systea  (SASSY)  is  the 
general  supply  systea  providing  supply  support  to  the 
operating  forces  of  the  Onited  states  Narine  corps.  It  is 
an  automated  systea  which  interfaces  with  the  Narine 
Integrated  Maintenance  Nanageaent  systea  (NINMS)  and  the 
Narine  Air-Ground  Financial  Accounting  and  Reporting  Systea 
(NAGFARS) .  The  three  systeas  are  so  interconnected  that  the 
opening  up  of  an  Equipaent  Repair  Order  in  NIHNS  showing  a 
need  for  a  repair  part  will  autoaatically  put  that  part  on 
order  in  SASSY  and  then  report  the  financial  obligation  of 
Requisition  Authority  (RA)  aonies  in  NAGFARS.  SASSY  is  a 
aajor  systea  which  can  readily  be  seen  in  that  the  aviation, 
ground,  coabat,  coabat  support  and  coabat  service  support 
coaaunities  within  the  Narine  corps  draw  upon  SASSY  for 
their  non-aviation  logistics  support. 

Central  to  the  control  and  aanageaent  of  SASSY 
operations  is  the  SASSY  Nanageaent  Unit  (SNO)  located  within 
each  of  the  four  Force  service  Support  Groups  and  the  1st 
Narine  Brigade  in  Hawaii.  It  is  here  in  the  SN(J,s  that  the 
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decisions  are  made  which  impact  on  the  depth  and  breadth  of 
supply  support  provided  to  the  Fleet  Marine  Porces  (FMF’s) . 
Since  its  introduction,  SASSY  has  evolved  over  the  years 
into  a  tremendously  complicated  system.  Because  of  this 
complexity,  the  greatest  hope  in  understanding  SASSY  and  in 
describing  the  relationships  and  correlations  within  the 
system,  taking  into  account  the  various  time  lags  and 
changes  over  time,  coses  from  an  examinaton  of  the  budget 
process  in  the  Marine  Corps  with  an  emphasis  on  the 
SASSY/HI HMS/HAGFARS  interfaces  supported  by  a  statistical 
description  of  the  operation  of  one  of  the  SMU’s.  It  is 
believed  that  the  Officer-in-Charge  (OIC)  of  an  SMU  would  be 
better  prepared  to  make  the  daily  management  decisions  which 
directly  affect  the  quality  of  support  provided  to  the 
operating  forces,  if  he  were  aware  of  the  system 
relationships. 

B.  SUPPORTED  ACTIVITY  SUPPLY  SYSTEM  (SASSY) 

The  Supported  Activity  Supply  System  (SASSY)  is  a 
centralized  Marine  Corps-wide  logistics  system  which  serves 
to  provide  support  to  the  operating  units  of  the  Fleet 
Marine  Forces  (FHF)  .  Typically,  one  SASSY  Management  Unit 
(SHU)  supports  one  Marine  Amphibious  Force  (MAF)  composed 
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typically  of  one  Harine  Division*  one  Narine  Air  wing*  and 
one  Force  Service  Support  Group.  There  are  three  active 
Narine  Divisions*  three  active  Narine  Air  Wings,  three 
active  Force  Service  Support  Groups,  and  in  the  Reserve 
establishaent  there  is  one  Harine  Division,  one  Harine  Air 
Wing  and  one  Force  service  Support  Group.  Atypically,  there 
is  a  a  fifth  SASST  Nanageaent  Unit  supporting  the  1st  Harine 
Aaphibious  Brigade  located  in  Hawaii. 

Geography  plays  an  iaportant  part  in  deteraining  which 
■  SASST  Hanageaent  Unit  supports  which  forces: 

1.  Pacific  Forces,  Fleet  Harine  Force,  Pacific 

a.  Western  Pacific  Forces,  FHFPac — supported  by  the 
SASST  Hanageaent  Onit  with  3rd  Force  Service  Support  Group, 
Okinawa,  Japan. 

b.  eastern  Pacific  Forces,  FMFPac— supported  by  the 
SASST  Hanageaent  Onit  with  1st  Force  Service  support  Group 
located  at  Caap  Pendleton,  California. 

2.  Atlantic  Forces,  FHFLant  — Supported  by  the  SASST 
Hanageaent  Onit  with  2nd  Force  service  Support  Group,  Caap 
Lejeune,  North  Carolina. 
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3.  1st  Marine  Brigade--  The  1st  Marine  Brigade,  located 
in  Hawaii,  has  its  own  saaller  SASSY  Management  Unit  because 
of  its  location  apart  froe  other  Marine  forces  and  logistics 
centers. 

4.  Marine  Reserve  Forces--  Marine  Reserve  Forces 
located  throughout  the  United  States  are  supported  by  the 
SASSY  Manageaent  Unit  located  with  eleaents  of  the  uth  Force 
Service  Support  Group. 

SASSY  draws  its  supplies  and  various  stock  from  the 
various  Department  of  Defense  “item  managers"  and  the  two 
Marine  Corps  Logistics  Support  Bases  at  Barstow,  California 
and  Albany,  Georgia.  There  are  basically  two  ways  in  which 
the  SASSY  Manageaent  Units  receive  materials  and  supplies 
for  future  issue  to  their  customers : 

Material  is  "pushed"  to  it,  purchased  at  the 
Headquarters,  Marine  Corps,  level,  for  the  Appropriated 
Stores  Account  (ASA).  These  materials  are  free  of  charge  to 
the  General  Account  of  the  SASSY  Management  Unit  and  will  be 
issued,  in  turn,  free  of  charge  to  the  SASSY  Management 
Unit's  customers.  Such  items  cannot  be  bought  by  the 
customer  as  they  are  controlled  and  reportable  as  Table  of 


Equipment  (T/E)  items  managed  at  the  Headquarters,  Harine 


Corps,  level.  They  tead  to  be  the  larqer  end  iteas  or 
separately  managed  coabat  essential  iteas  such  as  rolling 
stock,  tanks,  radio  and  other  coaaunications  eguipaents, 
artillery  pieces,  etc.  SASST  deals  aainly  in  those  iteas 
which  are  consuaables,  repair  parts  and  organic  supply 
iteas.  It  would  be  possible,  for  instance,  to  requisition  a 
screw  for  a  truck  engine,  or  the  entire  engine,  as  both  are 
iteas  purchasable  with  Requisition  Authority  (RA)  dollars 
through  the  SASST  Ranageaent  Unit.  Requisition  Authority 
funding  will  be  discussed  Later  in  greater  detail. 

flaterial  is  "pulled"  to  the  General  Account  by  means  of 
the  SASST  Ranageaent  Unit  passing  on  customer  requisitions 
or  by  the  SASST  Ranageaent  Unit  making  stock  purchases  from 
the  two  Harine  Corps  Logistics  Support  Bases  or  itea 
aanagers. 

C.  SOPPLI  POLICT  IH  THE  HARINE  CORPS 

SASST  is  a  Class  I,  Headquarters,  Narine  Corps,  aanaged 
systea. *  Field  activities,  such  as  the  SASST  Ranageaent 


*  Class  I  coaputer  software  progress  aay 
any  fashion  by  other  than  the  program  spo 
froa  Headquarters,  Narine  Corps,  ,  Le 
software,  depending  upon  the  classlficati 
to  seet  local  needs. 


not  be  altered  in 
nsor  under  approval 
sser  class  systems 
on,  aay  be  aodified 


Units  are  strictly  enjoined  from  salting  any  changes  to  the 
SASSY  software  and  procedures.  As  SASSY  interfaces  directly 
with  MIMMS  and  MAGPARS,  a  local  well-intentioned  change 
could  have  disasterous  and  far-reaching  results,  not  only  in 
other  portions  of  SASSY  but  also  in  the  other  two  interfaced 
systeas. 

SASSY  is  standardized  for  all  Pleet  Marine  Force  units 
in  all  places  and  is  autoaated  to  the  extent  that  auch  of 
the  annual  bookkeeping  and  interface  between  SASSY  and  MIMMS 
and  NAGFARS  is  autoaatic  and  accoaplished  through  a  systea 
of  grandfather-father-son  aaster  tapes  maintained  current 
through  a  routine  series  of  updates.  It  is  routine, 
therefore,  to  enter  data  only  once  into  either  SASSY  or 
MIMMS  and  have  it  "hit"  in  all  three  systems.  SASSY  is 
responsive  to  the  needs  of  the  customer  in  that  the 
Headquarters,  Marine  corps,  goal  is  75%  for  meeting  demands 
for  Requisition  Objective  (RO)  iteas  off  the  shelf  out  of 
locally  held  stock.  "Mount-out"  supply  packages,  drawn  for 
and  sent  with  deploying  units  in  case  of  future  need,  are 
drawn  froa  the  SASS1  Manageaent  Unit's  General  Account  even 
though  such  a  large  drawing  has  significant  iapact  on  the 
shelf  stock  reaaining  and  available  for  issue  to  the  other 
non-deployed  customers.  Funding  for  supply  support  is  froa 
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two  "fenced"  and  separate  classifications  of  monies. 
Requisition  Authority  (HA)  dollars,  and  Planning  Estiaate  or 
Operating  Budget  (PE/OPBUD)  dollars. 

D.  BUDGETING  AS  IT  APFECTS  SASST 

i.  saasxal 

In  order  to  understand  the  budget  constraints  on  the 
SASST  Management  Unit  and  its  custoaers,  one  needs  a  working 
knowledge  of  the  budgetary  process  in  the  Marine  Corps. 
Specifically  important  to  SASST  is  the  way  that  budgeting  is 
done  in  the  Fleet  Marine  Forces  (FMF's)  all  the  way  from  the 
FMF  Headquarters  down  to  the  individual  customer  cost 
centers.  By  way  of  introduction,  the  Marine  corps  operates 
under  two  budgeting  systems:  Planning,  Prograaaing  and 
Budgeting  system  (PPBS)  introduced  to  the  Department  of 
Defense  in  1963  under  then  Secretary  of  Defense  McNamara; 
and  Zero-Base  Budgeting  (ZBB|  introduced  to  the  Federal 
Government  by  President  Carter  on  February  1h,  1977.  It  is 
noted,  however,  that  ZBB  was  begun  in  the  Marine  Corps 
before  President  Carter  was  even  elected.  The  basic 
guidelines  to  be  followed  are  contained  in  Office  of 
Management  and  the  Budget  (OHB)  Bulletin  No.  7709,  Zero-Base 
Budgeting.  Regardless  of  the  budgeting  approach  currently 
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in  vogue,  one  basic  tenet  of  the  financial  aanageaent 
philosophy  in  the  Marine  Corps  which  stands  the  test  of  tiae 
is  that  "financial  aanageaent  is  inherent  in  coamand. 
Coaaanders'  prerogatives  are  closely  linked  to  their 
financial  plans.  In  a  "bottoa  up"  process,  they  develop 
their  schedules  of  operations  and  budgets  in  accordance  with 
budget  guidance  provided  to  then  by  a  succession  of  higher 
headguarters.  Thus,  Marina  coaaanders  have  a  large  input  to 
their  budgets  and  ultiaately  are  required  to  live  within 
those  saae  budgets.  Each  successively  higher  coaoander, 

recognizing  the  fixed  dollar  liaitations  and  categories 
within  the  scope  of  the  language  of  legislative 

appropriations  and  Sections  3678  and  3679,  Revised  Statutes, 
0.  S.  Code,  plans  for  tight  financial  controls  to  be  levied 
on  his  subordinate  coaaanders.3  "Essential  to  effective 
budgeting  is  the  principle  that  the  lines  of  budget 
subaission  and  approval  aust  follow  the  lines  of 
organizational  responsibility,  both  within  the  organization 
and  in  the  external  chain  of  coaaand."* 


3  Departaent  of  the  Navy.  Headquarters  United  states  Marine 
June  1 97  _ .  3  0 


3  Naval  Postgraduate  School,  Practical 

Conptrollershl,p.  Second  Edition,  p.203 


♦  Ibid.,  p. 203 
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2.  flailna-So££§-A£££SEmligas 

Strictly  speaking,  there  are  only  three  direct 
Marine  Corps  appropriations  that  affect  the  Marine  Corps 
S&SST  Management  Units:* 

•Military  Personnel,  Marine  Corps  (MP,MC) 

•Procurement,  Marine  Corps  (P,MC) 

•Operations  and  Maintenance,  Marine  Corps  (0&M,HC) 

Note  that  only  0&H,NC  funds  impact  on  the  SASSY  Management 
Unit  and  its  General  Account.  ahereas  budgeting  is  "bottom 
up",  appropriations  and  authorizations  are  "top  down".  The 
Congress  authorizes  and  then  appropriates  funds,  the  Office 
of  Management  and  the  Budget  (OMB)  apportions  those  funds 
and  eventually  the  commandant  of  the  Marine  corps  receives 
funds  which  he  may  then  pass  to  his  Pleet  Marine  Force 
commanders,  commanding  Generals  PHFPac  and  FMFLant .  The 
funds  are  passed  in  the  fora  of  Operating  Budgets  (OPBUDS) . 
Note  that  FHPPac  and  FMFLant  cannot  delegate  their  Section 
3678  and  3679,  Hevised  Statutes,  U.  S.  Code, 


*  The  Congress  appro, 
funds  for  the  milltaty 
States  Marine  Corps  d 
Navy,  and  ti 
various 


ropriates  in  a  total  of  ten  categories  of 
epartments.  Because  of  the  United 
eing  a  part  of  the  Department  of  the 
e  Navy  being  responsible  for  the  funding  of 
service?  for  the  Marine  ?opps  such  as  Medical, 


Dental  and, aviation 
appropriations  bills 


assets,  the  legislative  language  of  the 

_ _ _  for  Operations  and  Maintenance,  Navy 

(O&M.B)  and  Other  Procurement,  Navy  (0P,N)  includes 
specifying  that  some  of  the  funds  are  to  be  used  to  support 
the  Marine  Corps. 
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responsibilities  to  not  over-obligate  or  spend  appropriated 
funds  for  purposes  other  than  specified  in  the 
appropriations  bills.*  The  two  OPBUD  Holders,  in  turn, 
delegate  authority  to  obligate  OPBUD  funds  to  their 
subordinate  commanders  by  aeans  of  a  Planning  Estimate  (PE) . 
Planning  Estimate  Holders  further  pass  funds  to  their  Cost 
Centers.  In  the  Fleet  Marine  Force  this  generally  means 
that  Battalion  sized  ground  units  and  Aircraft  Group  sized 
aviation  units  are  designated  cost  centers. 

3. 

la  the  Pleet  Marine  Porce,  zero  base  budgeting 
begins  at  the  cost  center  level  for  all  Operations  and 
Maintenance,  Marine  Corps,  funds.  It  is  at  this  level  that 
the  future  demands  on  SASST  are  first  estimated.  A  budget 
is  prepared  by  each  cost  center  and  forwarded  to  the 
Planning  Estimate  Holder  who,  in  turn,  aggregates  the 
budgets  of  his  Cost  Centers  and  forwards  the  total  command’s 
budget  to  the  OPBUD  Holder.  This  way,  the  grand  aggregate 
is  for  the  Marine  Corps1'  as  a  whole. 


*  Sections  3678  and  3679,  Revised  Statutes.  U.  S.  Code,  are 
amendments  to  the  Anti-Deficiency  Act  of  1906.  Section  3678 
refers  to  the  intent  of  congress  and  prohibits  the 
expenditure  of  funds  for  purposes  other  than  for  which  those 
funds  were  appropriated.  Section  3679  refers  to  the  legal 
requirements  and  constraints  against  over-obligating 
appropriated  funds. 
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4.  flisF&as 

* 

Even  with  zero  base  budgeting,  there  is  a 
requireaent  for  historical  cost  data  froa  which  to  project 
future  costs.  MAGFARS  is  the  autoaated  financial  accounting 
systea  which  accuaulate3,  records  and  reports  those 
historical  costs.  Reaeaber,  earlier  in  this  Chapter, 
MAGFARS  was  one  of  the  autoaated  systeas  interfacing 
directly  with  SASSY  and  SIMMS.  MAGFARS  aids  financial 
control  through  financial  accounting  and  reporting  to  the 
various  PM F  coaaanders  by  providing  thea  with  accounting 
reports  which  detail  the  obligation  and  expenditure  of  their 
OSH , HC  funds. 

5.  afiaaiaiiiflu-imhacl  ^latsas-QEaraliaa-Salaat. 

Ballads 

The  FMF  coaaander's  budget  is  coaposed  of  both 
Requisition  Authority  (RA)  dollars  and  Operating 

Budget/Planning  Estiaate  (OPBOD/PE)  dollars.  In  financial 
aanageaent  and  supply  parlance,  the  OPBOD/PE  dollars  are 
"hard"  dollars  whereas  the  RA  dollars  are  "soft"  dollars 
which  aay  only  be  spent  at  the  local  SASSY  Manageaent  Unit 
supporting  that  coaaand. 


( 
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The  OPBOD/PE  dollars  aay  be  spent  outside  of  the  Marine 

f 

4  Corps  Supply  Systea,  i.e.,  outside  of  SASSY  and  the  Direct 

Stock  Support  Centers.7 

There  is  a  one  to  one  napping  ratio  between  every 
BA  dollar  passed  to  an  FMP  coaaander  and  the  equivalent 
OP BOD  dollar  provided  to  the  local  SASSY  Managaaent  Unit  to 
support  the  future  buys  from  that  coaaander.  The  Officer- 
in-Charge  (QIC)  of  the  SASSY  Manageaent  Onit  is  responsible 
for  purchasing  iteas  froa  his  sources  of  supply  so  to 
aaintain  stock  levels  on  hand  in  anticipation  of 
requisitions  froa  custoaers  who  have  natching  RA  dollars  for 
his  OPBOD  dollars.  In  order  to  aaxiaize  the  potential  for 
achieving  econoaies  for  scale,  and  to  aaintain  control  over 
the  classes  of  iteas  purchased  by  conaanders,  it  is  a 
routine  control  aeasure  to  issue  the  vast  najority  of  funds 
to  coaaanders  with  BA  "fences"  around  then,  thus  ensuring 
that  if  spent,  the  funds  can  only  be  spent  at  the  SASSY 
Manageaent  Units  for  standardized,  approved  supplies  and 
equipaents.  Typically,  a  coaaander  aay  receive,  at  the 
aost,  only  25  per  cent  of  his  total  budget  in  OPBOD/PE 
dollars;  the  vast  aajority  of  his  funding,  therefore,  is  BA 

7  Th9  OPBOD/PE  "hard"  aoney  is  directly  transf errable  to 
civilian  vendors  by  the  issuance  of  governaent  checks. 

( 
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which  passes  through  the  SASSY  Manageaent  Unit.  This 
creates  a  treaendous  captive  audience  for  the  SASSY 
Manageaent  Unit  because  the  custoaers  lack  the  appropriate 
funding  to  procure  their  supplies  and  equipaents  elsewhere. 
The  saall  portion  of  the  budget  designated  as  OPBUD/PE 
dollars  are  noraally  spent  in  the  procureaent  of  certain 
classes  of  supplies  such  as  petroleua  and  "self-service" 
type  iteas  carried  at  the  local  Direct  Support  Stock  Control 
(DSSC)  centers.  If  these  "self-service"  centers  cannot 
support  the  coaaander's  requireaents  and  he  has  the  funds, 
he  then  has  the  option  of  going  "open  purchase"  to  a 
civilian  vendor  for  what  he  needs.  It  benefits  the 

coaaander  to  be  able  to  obtain  the  iteas  he  needs  through 
the  SASSY  Hanageaent  Unit  because  he  pays  a  considerably 
lower  price  than  if  he  were  to  go  outside  the  Marine  Corps 
Supply  Systea,  Going  through  SASSY  also  siaplifies  the 
coaaander's  record  keeping. 

E.  OBJECTIVES  ABD  SCOPE 
1*  Qb±e£liZ§s 

The  objectives  of  this  thesis  are  to  exaaine, 
correlate  and  quantify,  where  possible,  the  systea 
relationships  in  SASSY  in  such  a  way  as  to  develop  a 
decision  support  systea  (DSS)  for  use  by  the  Dfficers-in- 
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Charge  (OIC's)  of  the  S&SST  Management  Units  that  are 
supporting  the  operating  forces  of  the  Marine  Corps. 
Because  S&SST  data  will  be  sampled  for  statistical  analysis, 
field  data  will  be  allowed  to  speak  for  themselves.  The 
objectives  lie  in  virgin  territory  because  the  exact 
relationships  of  variables  in  SASST,  as  practiced  by  the 
SASST  Management  Units,  are  generally  unknown,  though  there 
are  a  considerable  number  of  rules  of  thumb  which  are  used 
daily  by  the  practitioners.  Inherent  in  a  good  decision 
support  system  (DSS)  is  the  ability  to  predict  future 
events,  volume  of  business,  inventory  and  financial 
positions,  etc.,  to  a  degree  of  accuracy  which  makes  the 
predictions  of  use  to  the  manager. 

2.  Ssope 

The  scope  of  this  thesis,  because  of  the  enormity  of 
the  SASST  system,  is  limited  to  the  SASST  Management  Unit  of 
the  1st  Porce  Service  Support  sroup  at  Camp  Pendleton, 
California.  The  raw  data  sampled  will  be  those  pertaining 
to  the  Camp  Pendleton  SASST  Management  Unit's  operations 
during  Fiscal  Tears  79  and  81.  These  data  will  be  used  in 
the  attempt  to  predict  the  first  months  of  FT81. 
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P.  METHODOLOGY 


The  complexity  of  the  SASSY  system  as  it  applies  to  the 
Caap  Pendleton  SASSY  Management  Unit  dictates  a  rigorous 
research  methodology  if  the  conclusions  drawn  as  a  result  of 
the  thesis  effort  are  to  be  believable.  The  conduct  of  the 
research  will  follow  the  basic  pattern  outlined  below: 

1 .  E££liUwH-££liSS_2f-aaiiae_£££E§_Lit§m21IS 

Preliminary  review  of  "in-houseM  Marine  Corps 
literature  concerning  SASSY  Management  Unit  problems  and 
operations  will  be  conducted  to  determine  if  there  are 
problems  resulting  from  SASSY  Management  Onit  officers-in- 
Charge  not  knowing  the  SASSY  system  relationships  as  they 
apply  to  their  SASSY  Management  Onit  under  field  conditions. 

2.  2a£iaitloa_2£_tks_£E2kke» 

Definition  of  the  problem  will  include  setting 
boundaries  and  limits.  The  research  problem  will  be  further 
refined  into  specific  research  questions. 

3.  DeielaBMent-Qf _a_HYBgthesis 

The  initial  hypothesis  will  be  that  there  are  in 
fact  quantifiable  relationships  between  various  important 
SASSY  variables  as  viewed  from  the  SASSY  Management  Onit 
QIC’s  position. 


At  this  point,  the  hypothesis  is  not  yet  supported  by 
empirical  data,  but  will  serve  as  a  guide  to 

a.  Search  for  data  which  oust  be  collected  in  order 
to  answer  the  research  questions. 

b.  Indicate  an  effective  and  efficient  way  in  which 
the  data  can  be  collected  and  organized  so  as  to  be 
tractable  in  future  analysis. 

c.  Provide  a  basis  for  selection  of  analytical 
techniques  and  aethods  which  might  be  employed  against  the 
data  to  test  the  research  questions  and  the  hypothesis. 
Whether  or  not  the  nature  of  the  anticipated  system 
relationships  can  be  stated  in  quantifiable  terms  is  not 
determinable  at  the  outset  of  the  research.  In  either  case, 
it  will  be  of  benefit  to  the  OIC  of  the  SASST  Management 
Unit  to  know  whether  he  is  working  with  quantifiable 
relationships.  It  is  possible  that  the  outcome  of  this 
thesis  will  be  the  development  of  a  more  advanced 
hypothesis,  having  eliminated  the  current  one  from 
consideration.  The  guiding  principle  throughout  is  that  the 
formulation  and  verification  of  the  hypothesis  is  a  major 
goal  of  scientific  inquiry. 
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4.  &a££A££]u£g&t££jls 

The  research  task  will  be  reduced  to  a  Manageable 
size  and  then  further  divided  into  subtasks  so  that  the 
effort  will  remain  within  the  scope  of  this  thesis. 

It  is  anticipated  that  many  of  the  concepts  will  be 
working  definitions  of  systems  relationships  which  are  to  be 
proved.  Throughout  this  thesis,  there  will  be  a  concern  for 
the  ability  to  generalize  the  findings  to  the  overall 
hypothesis. 

6.  Baaaatsli-fiagiafl 

Research  design,  "the  arrangement  of  conditions  for 
collection  and  analysis  of  data  in  a  manner  that  aims  to 
combine  relevance  to  the  research  purpose  with  economy  in 
procedures",  is  considered  extremely  important  in  keeping 
this  thesis  within  the  resources  available  to  the  thesis 
writer. • 

a.  Pormulative/ex ploratory  studies  are  anticipated 
in  the  search  for  variables  with  predictive  power  with 
respect  to  other  variables.  Such  studies  have  the  purpose 
of  helping  to  reformulate  the  problem  statement  for  more 

LiSsisal:  a.fc:  8!S2h.?lhJ5S'»i«l!§H%5^?^7ia-a2£i*1 
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precise  investigation,  with  a  spin-off  benefit  of  increasing 
the  thesis  writer's  familiarity  with  the  system  he  wishes  to 
investigate.  This  exploratory  step  is  the  foundation  of  the 
research  process  for  it  sets  the  direction  for  subsequent 
work  within  the  scope  of  the  thesis.  "In  practice,  the  nost 
difficult  portion  of  an  inquiry  is  its  initiation."9  There 
remains  a  difficulty  in  knowing  what  questions  to  ask,  which 
variables  to  evaluate  for  predictive  power,  causality  and 
correlation;  exploratory  studies  will  serve  to  narrow  the 
field  of  potential  questions. 

b.  Review  of  the  literature,  though  one  of  the 
siaplest  and  most  economical  methods  of  starting  an  inquiry, 
is  not  expected  to  be  fruitful  in  illuminating  S&SSY 
relationships  because  so  little  has  been  written  which  is 
more  than  aeaoranduas,  point  papers  and  messages  concerning 
day-to-day  operation  problems.  These  materials  will  be 
reviewed  with  a  special  sensitivity  to  the  hypothesis  and 
research  questions  which  may  be  derived  from  them.  in  the 
case  of  selecting  analytical  techniques  and  research 
approaches,  the  literature  is  especially  ripe  with  quality 
works.  The  major  areas  of  review  will  be  in  financial 


*  Ibid.,  p.52 
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control  systems,  decision  support  systems  and  statistical 
techniques. 

c.  No  particular  effort  will  be  Bade  on  a 
bibliographical  survey  as  it  would  undoubtedly  be  more  time 
consuming  than  rewarding.  It  is  anticipated  that  various 
bibliographies  will  be  consulted  during  the  search  for 
appropriate  techniques;  however,  there  is  no  intent  to 
conduct  a  foraal  bibliographical  survey. 

The  saaple  will  be  limited  by  what  data  have  been 
retained  by  the  SASSY  Management  Dnit,  1st  Force  Service 
Support  Group  at  Camp  Pendleton.  Because  of  the  general 
laclc  of  long  term  historical  data,  it  may  be  possible  to 
obtain  only  monthly  data  for  two  or  three  years.  Some  of 
the  data  may  be  able  to  be  reconstructed  from  files  and 
other  retained  reports  should  it  otherwise  not  be  available. 
It  is  further  anticipated  that  much  of  the  data  will  be  in 
summary  form  and  that  one  of  the  problems  will  be  in 
validating  summary  and  tabulation  efforts  made  by  the  SASSY 
Management  dnit  in  recording  and  reporting  the  data.  This 
sampling  limitation  is  not  considered  restrictive  as  the 
SASSY  system  is  dynamic  and  constantly  evolving  and 
relationships  changing  as  new  programs  and  equipments  are 
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introduced;  thus,  the  old  data  which  is  expected  to  be 
unavailable  should  not  be  considered  as  significant.  It  is 
important  to  note  that  the  SASSY  system  went  into  a  new 
"stratified  buy”  posture  prior  to  FY  79;  therefore,  only 
that  data  froa  FY  79  onward  would  be  expected  to  be  of  use 
in  deteraining  current  relationships.10 

8.  Data  Collection 

Design  of  the  data  collection  effort  is  to  obtain 
financial  and  supply /inventory  data  in  as  aany  categories 
(variables)  as  possible  which  appear  to  aeasure  the  level 
and  tempo  of  logistics  operations.  Interviews  with  the  OIC, 
SASSI  Management  Unit  at  Camp  Pendleton,  have  indicated 
specific  data  believed  to  be  of  special  importance.  Part  of 
the  preliminary  foraulative /exploratory  studies  effort  will 
be  attempting  to  determine  the  variables  for  analysis.  It 
is  anticipated  that  data  collection  and  statistical  analysis 
will  be  an  iterative  process  and  that  once  certain  system 
relationships  are  determined,  they  will  suggest  other  data 
for  analysis. 


to  The  stratified  buy  posture  is  a  system  of  computer 
generated  buy  recommendations  based  upon  usage  data  for  each 
line  item.  The  stratified  buy  posture  resulted  froa  a 
Headquarters,  Marine  corps,  directed  purchasing  algorithm 
which  generated  greater  buys  in  the  lower-priced  stocx  in  an 
effort  to  reduce  the  cost  of  carrying  inventory. 
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9.  s&aUaUsal-Aa&ligl  s 

Statistical  analyses  of  various  sorts  have 
tremendous  appeal  because  of  the  complexity  of  the  SASSY 
system  and  the  volume  of  business  done  by  the  SASSY 
Management  Unit.  The  technique,  which  at  the  outset  seems 
to  have  the  greatest  potential,  is  the  descriptive  and 
predictive  approach  of  regression  analysis.  It  is 
anticipated  that  time  series  analysis  will  be  required  to 
handle  the  time  lag  questions  in  SASSY,  but  variables  can  be 
lagged  using  proprietary  statistical  software  programs. 
Once  a  general  description  of  the  SASSY  Management  Unit  has 
been  developed,  the  enphasis  will  be  shifted  to  determine 
reliable  and  useful  predictors  with  application  to  general 
SASSY  Management  Unit  operations.  The  problems  of 
measurement  of  performance  will  be  addressed  with  an 
emphasis  on  fill  rates  and  what  one  gets  for  the  millions  of 
dollars  spent.  The  overall  statistical  approach  is  to 
follow  "shot-gun"  procedures  and  to  let  the  data  speak  for 
themselves  and  to  acknowledge  where  the  results  are 
inconclusive  and  not  supported  by  data. 

The  statistical  analysis  to  be  conducted  is  expected 
to  describe  system  parameters  and  relationships  of 
variables.  Currently,  there  is  no  documented  research  in 
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this  area  of  SASSY.  This  thesis  is  intended  to  provide  the 
OIC,  SASSY  Management  Unit  with  guidelines  concerning  vhat 
he  should  spend  his  money  for,  in  vhat  aaounts,  and  what  he 
should  get  for  it  in  terms  of  fill  rates.  It  is  strongly 
believed  that  should  the  hypothesis  proposed  be  validated, 
this  thesis  will  be  of  significant  use  in  planning  and 
budgeting  a  multi- million  dollar  supply  account,  and  will 
show  a  methodology  that  would  be  directly  applicable  to  the 
other  SASSY  Management  Units  in  the  Marine  corps  Supply 
System. 

G.  THESIS  ORGANIZATION 

•Chapter  I  presented  general  objectives  of  the  thesis 
and  an  overview  of  the  environment  in  which  the  research 
is  to  take  place. 

•Chapter  II  presents  the  detailed  design  of  the  research 
and  data  collection  efforts  outlined  briefly  in  chapter 
I.  Also  covered  in  detail  are  the  philosophies 
regarding  the  structure  and  format  desired  for  the 
output  of  the  research. 

•Chapter  III  presents  the  modelling  efforts, 
philosophies  and  a  preliminary  look  at  the  data  upon 
which  the  models  are  based. 


•Chapter  17  presents  the  detailed  statistical  analysis 
used  in  building  the  model.  It  is  included  as  a  chapter 
in  order  that  those  attempting  to  use  the  models  may  see 
hoe  they  were  developed  statistically. 

•Chapter  V  is  dedicated  to  testing  the  various  models 
developed  in  chapter  17.  The  data  is  put  into  the 
models  and  the  predictions  are  compared  against  the 
actual  values  for  those  variables  drawn  from  the  first 
months  of  FT  81. 

•Chapter  71  presents  recommendations  for  the  use  of  the 
models  developed  in  Chapter  17  and  tested  in  Chapter  V. 

•Chapter  711  documents  the  "technology  transfer"  plan 
and  the  transfer  efforts  made  during  the  research  phase 
and  refers  to  an  appendix  with  "how  to"  instructions  for 
using  the  programs  written  for  the  Texas  Instrument 
TI-59  programmable  calculator  to  aid  the  3IC,  SASST 
Management  Unit  in  the  use  of  the  equations  derived 
statistically  from  the  data. 

•Chapter  7III  presents  the  conclusions  drawn  from  the 
whole  study  and  provides  comments  and  recommendations 
concerning  the  general  applicability  of  the  findings 
concerning  SASST. 
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II.  RESEARCH  DESIGN 


A.  REVIEW  OF  IN-HOUSE  MARINE  CORPS  LITERATURE 

The  review  of  memorandums,  speedletters,  point  papers 
and  other  documents  started  with  liaison  visits  to  the 
principal  players  at  1st  Force  Service  Support  Group,  Caap 
Pendleton,  California.  The  first  persons  contacted  were  the 
Coaaanding  officer,  1st  Force  Service  support  Group  and  his 
Chief  of  staff.  They  made  the  appropriate  arrangements  for 
the  Command’s  files  and  records  to  be  made  available  to 
include  supply  and  fiscal  data  as  well  as  correspondence 
concerning  the  General  Account  of  the  SASSY  Management  Unit. 
The  search  for  correspondence  started  with  visits  to 
officers  of  special  importance  on  the  General  Staff;  they 
were  helpful  but  had  little  to  provide  that  could  not  be 
provided  in  greater  detail  by  the  SASSY  Management  Unit.  In 
fact,  it  was  determined  that  the  Officer-in-Charge  of  the 
SASSY  Management  Unit  was  their  source  of  information.  From 
that  point  on,  the  main  points  of  contact  were  the  officers 
at  the  SASSY  Management  Unit.  To  obtain  a  different 
perspective,  that  of  the  OPBUD  Holder,  personal  interviews 
were  conducted  with  FHFPac  and  FMFLant  Comptrollers.  Each 
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provided  insight  into  the  planning  for  SASST  Management  Unit 
operations  that  takes  place  at  the  highest  operational 
levels.  It  was  here  that  the  iaportance  of  being  able  to 
predict  Requisition  Objective  ( RO)  Pill  Rates  became  known. 
The  RO  Fill  Rate  is  used  in  financial  management  planning 
and  budgeting  at  the  FMFLant  and  FtJFPac  level.  At  FMFPac, 
the  budgeting  process  at  the  beginning  of  the  year  includes 
use  of  the  FMFPac  Resource  Allocation  Model  (RAH) .  During 
Mid-Tear  Budget  Review  and  disposition  of  year  end  funding, 
the  RO  Fill  Rate  determines,  in  part,  which  SASST  Nanageaent 
Unit  is  to  receive  additional  funding.11 

B.  RESEARCH  METHODOLOGT 

After  conducting  interviews  and  reading  the  in-house 
literature,  it  becaae  clear  that  the  lack  of  ability  to 
predict  SASST  variable  values  was  indeed  a  major  problem.** 
From  the  correspondence  viewed,  it  was  determined  that  there 
was  a  real  problem  with  SASST  Nanageaent  Unit  overhead 
expenses  not  being  budgeted  for  adequately  by  anyone,  with 
the  result  that  the  RA  »  PE  equation  was  being  disturbed. 


**  Conversation  with  Col.  Johnson,  Comptroller,  FMFPac,  1 
April  1981. 

*2  See  Appendix  A. 
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Corrective  action  was  being  taken  to  maintain  the  equation 
as  an  inequality  by  purposefully  making  RA  greater  than  or 
less  than  PE,  depending  upon  timing.13  Additionally,  it 
seemed  that  increased  year- end  spending  of  RA  funds  resulted 
in  a  short  fall  PE  position  for  the  SASSY  Management  Onit. 
Had  there  been  a  known  relationship  between  fill  rates, 
backorders  established/released,  inventory  investment 
levels,  and  other  variables,  it  might  have  been  possible  to 
determine  the  amount  of  business  that  the  various  funding 
levels  could  support.  This  line  of  reasoning  led  directly 
to  the  formulation  of  the  problem  statement: 

To  determine  the  relationships,  from  field  data,  that 
describe  actual  SASSY  Management  Dnit  operations  and 
develop  predictive  models  for  the  major  variables  based 
upon  those  relationships. 

The  problem  statement  was  then  reduced  to  several  research 
questions  which  guided  the  thesis  effort. 

a.  What  is  the  relationship  between  Requisition 
Objective  Pill  Rate  and  Complete  Pill  Rate? 

b.  What  is  the  relationship  of  Requisition 
Objective  Pill  Rates  and  Complete  Fill  Rates  to  other 
quantifiable  SASSY  variables? 


13  See  Appendix  A. 
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c.  Hhat  is  the  relationship  between  Total 
Desands  and  Requisition  Objective  Demands  to  Complete  Pill 
Bate? 

The  research  questions  initially  developed  were  by 
design  supportive  of  the  thesis  hypothesis  that  quantifiable 
constant  relationships  exist  between  SASSY  variables.  it 
was  yet  unknown  whether  any  meaningful  relationships  might 
exist  that  were  of  a  sufficiently  high  confidence  level  to 
be  useful  for  predictive  purposes.  It  was  yet  unknown 
whether  there  would  be  small  enough  standard  errors  of  the 
estimate  (SEE)  to  make  the  predictions  worth-while.  There 
was  a  trade-off  which  had  to  be  made  between  being  very 
confident  about  very  little  and  marginally  confident  about  a 
great  deal.  The  hypothesis  was  developed  with  Type  I  and 
Type  II  errors  in  mind.14  To  falsely  reject  the  hypothesis 
that  there  are  stable  relationships  between  SASSY  variables 
would  be  to  continue  SASSY  Management  Unit  operations  in  the 
same  manner  as  now. is  A  distinction  is  made  between  "failing 


i 4  Type  I  errors  in  hypothesis  testing  are  those  that  result 
from  rejecting  a  true  hypothesis,,  whereas  Type  II  errors 
result  from  failing  to  reject  a  false  hypothesis. 


i*  The  documents  contained  in  Appendix  A  indicate  that  the 
status  quo  is  not  completely  satisfactory  and  has  some  cost 
in  terms  of  less  than  possible  supply  support  for  the  same 
price  and  same  effort. 
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to  reject”  and  "accepting”  a  hypothesis.  Pailing  to  reject 
the  hypothesis  if  false  could  result  in  management  decisions 
being  made  on  the  wrong  basis.  There  is  no  way  to  determine 
the  costs  of  the  Type  I  and  Type  II  errors,  but  it  is 
intuitively  appealing,  however,  to  believe  that  the  system 
is  working  reasonably  well  and  that  introduction  of  new 
management  policy  (Type  II)  might  seriously  and  expensively 
disrupt  the  system  before  the  problem  was  identified  and 
corrected. 

3.  Se§r£i_£o£_Data 

The  source  of  SASSY  data  was  obvious — the  SASSY 
Management  Unit  at  Camp  Pendleton.  The  question  became  very 
quickly  "what  data?"  and  "how  far  back  in  time?".  The  "what 
data?"  question  was  answered  by  past  events  in  that  only 
certain  historical  data  were  available  as  many  of  the  non- 
summarized  data  had  been  replaced  in  the  files  by  current 
data.  Por  preliminary  work,  data  was  accumulated  in  the 
following  categories  for  years  PY  1977-1979: 

•Percent  complete  Pill  Rate 

•Percent  Requisition  Objective  Pill  Rate 

•Humber  of  National  Stock  Numbers  (NSN's)  On  Hand 

•Dollar  Value  of  National  Stock  Numbers  (NSN's)  On  Hand 

•Number  of  Requisition  Objective  (RO)  NSN's  On  Hand 
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•Dollar  Value  of  RO  NSM's  On  Hand 
•Percent  Availability  of  RO  NSN's  On  Hand 
•Dollar  Value  of  NSH’s  with  Dues 
•Total  Demands 

•Percent  Demands  for  RO  Iteas 

These  categories  of  data  were  selected  after  discussions 
with  the  OIC,  SASSY  Management  Unit,  wherein  it  was 
deterained  which  data  were,  in  fact,  available  for 
collection  and  could  be  verified  by  normal  audit  procedures. 

BaasaLslLJksii 

The  research  task,  developed  from  the  problem 
statement,  was  a  significant  beginning  step  in  the  actual 
research  phase  of  this  thesis.  Specifically,  the  broad 
general  terms  of  the  problem  statement  left  the  thesis 
writer  with  nowhere  in  particular  to  start.  The  narrowness 
of  the  research  task  statement  and  the  research  sub-tasks 
statements  provided  a  good  " ju aping -of f"  point  and  allowed 
the  use  of  computer-based  analytical  techniques.  The 
research  task  statement:  Determine  the  relationships  of  the 
categories  of  data  collected  at  the  SASSY  Management  Unit  to 
the  variables  of  primary  concern.  The  research  sub-task 
statements  further  defined  the  effort  in  terms  of  types  of 
primary  variables.  Mote  the  two  separate  classifications: 
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a. 


Determine  the  relationships  of  measurements 


of  overall  SASSY  Management  Unit  performance.  Complete  Pill 
Rate  and  Requisition  Objective  Fill  Rate,  to  the  other 
categories  of  variables  collected. 

b.  Determine  the  relationships  of  the 
measurements  of  SASSY  Management  Unit  volume  of  business. 
Total  Demands  and  Requisition  Objective  Demands,  to  the 
other  categories  of  variables  collected. 

5.  Ssa24E£k_£SSA2a 

The  research  design  followed  directly  from  the 
research  tasks  and  sub-tasks.  A  review  of  the  modeling 
literature,  operations  research  literature  and  inventory 
management  literature  suggested  that  multiple  linear 
regressions  and  correlation  analysis  had  great  potential  for 
ferreting  out  the  unknown  relationships  between  SASSY 
variables.  The  correlations  would  indicate  whether  the 
variables  being  obtained  at  the  SASSY  Management  Unit  had 
much  potential  for  inclusion  in  regression  equations.  The 
multiple  linear  regression  approach  had  the  advantage  of 
"letting  the  data  speak  for  themselves."  If  a  relationship 
could  not  be  shown  by  the  regression  equation's  P  or  t-tests 
at  any  acceptable  confidence  level,  then  the  hypothesis 
would  just  not  be  supportable  by  the  data,  a  fact  which 
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would  ba  of  very  definite  interest  to  the  Die ,  SASSY 
Hanageaent  Unit. 

The  research  design  is  such  that  it  prevents 
unnecessary  data  collection,  which  is  not  only  tiae- 
consuaing  and  unrewarding,  but  expensive.  It  was  intended 
to  get  only  one  year's  aonthly  data  with  which  to  show 
relationships  and  to  use  a  second  year's  aonthly  data  to 
validate  the  regression  equations  developed.  The  first  run 
of  correlations  and  regressions  produced  equations  for 
Coaplete  Pill  Bate  and  Beguisition  Objective  Fill  Rate  with 
low  Coefficients  of  Deteraination  (COO)  and  high  standard 
errors  of  the  estiaate  (SEE) .  A  nuaber  of  data 

transforaations  were  atteapted  with  ainiaal  increase  in  the 
coefficients  of  deteraination.  Tried  were  "Power  Curve", 
"Logarithaic  curve",  "Exponential  Curve"  and  "Variance 
Stabilizing"  transforaations,1* 

It  appeared  that  little  would  cone  of  this  approach  with  the 
data  and  the  variables  available.  The  options  reaaining: 

i*  The  data  transforaations  used  were  of  the  aore  coaaon 
variety: 

a 

1.  Power  Curve  Y  *  bx 

2.  Logarithaic  Curve  I  *  b  ♦  alnx 

ax 

3.  Exponential  Curve  Y  *  be 

n.  Variance  Stabilizing  Y*  ■  Y/X,  X'  *  1/X 

as 


•To  use  several  year's  worth  of  monthly  data  with  the 
saae  variables  as  orignially  selected.  •To  seek  other 
variables  of  higher  predictive  and  correlative  power. 
•To  attempt  another  analytical  technique. 

The  first  option  seeded  the  most  expedient  as  the 
several  year's  worth  of  data  for  the  variables  selected  were 
obtainable  froa  the  SASSY  Management  Unit.  In  the  data 
collection  effort,  the  data  were  checked  for  accuracy. 
There  was  no  doubt  that  the  data  were  compiled  from  the 
actual  operations  of  the  SASSY  Management  Unit.  Daily 
operations  had  been  correctly  talleyed  into  weekly  and 
monthly  summaries,  and  those  values  which  appeared  suspect 
were  checked  individually  to  determine  if  they  were 
typographical  errors  or  soae  other  form  of 
misrepresentation.  Not  once  was  the  monthly  summary  data 
provided  by  the  SASSY  Management  Unit  found  to  be  in  error. 
Thus  was  it  possible  to  dismiss  the  often  troublesome 
question  of  instrumentation  bias.  The  data  collected  are 
correct  and  accurately  represent  SASSY  Management  Unit 
operations  during  the  period  covered.  The  second  option 
seemed  viable,  especially  if  it  could  be  combined  with  the 
first.  There  were  significant  variables  missing  from  the 
equations  but  there  was  no  indication  of  what  was  missing. 
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After  several  meetings  with  the  oic  of  the  SASSY  Banageaent 
Unit,  it  was  decided  to  use  the  following  variable  list,  but 
with  the  understanding  that  only  PY  1979  and  FT  1980  data 
would  be  available  for  all  the  variables  of  interest. 

C.  DEFINITIONS  OF  THE  7ARIABLES 

The  following  is  the  final  primary  variable  list  with  a 
short  explanation  of  the  aeaning  of  each  variable  and  what 
it  aeasures: 

71s  Percent  Complete  Pill  Rate — The  percentage  of  all 
customer  requisitions  which  were  filled  froa  shelf  stock 
during  the  period  covered. 

72 :  £s£££u£_&aauisiii2a (&S)  —I  ill— Bate— The 

percentage  of  all  requests  for  RO  items  which  were  filled 
from  shelf  stock  during  the  period.  RO  items  are  those 
authorized  for  stockage  and  expected  to  be  in  stock  as 
deterained  by  usage  over  the  past  twelve  months.  Criteria 
for  stockage  are  variable  based  upon  unit  price  and  usage. 
The  SO  List  is  updated  monthly  by  coaputer  process  to 
deteraine  NSN's  which  should  either  be  added  to  or  dropped 
froa  the  list.  The  difference  between  Complete  Fill  Rate 


See  Appendix  A  for  stratified  buy  algorithm  contained  in 
l3t  FSSG  point  paper  of  4  April  1979. 
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and  the  RO  Pill  Rate  is  that  the  Complete  Pill  Rate  covers 
both  those  iteas  which  have  been  naaed  to  the  RO  List  and 
those  without  requisition  objectives.  The  usage  of  an  itea, 
in  addition  to  deteraining  where  that  NSN  is  on  the  RO  List, 
also  deteraines  the  nuaber  of  iteas,  or  quantity,  within  an 
NSN  (line  item)  which  are  authorized  for  stockage  on  hand. 
Note  that  the  actual  quantity  of  inventory  on  hand  in  a 
given  NSN  aay  be  less  than,  equal  to,  or  greater  than  the  BO 
authorized  stock  level,  depending  upon  and  funding  and 
stockage  decisions.  Generally,  RO  is  the  inventory  goal  or 
objective  as  deterained  by  usage  and  the  customers' 
indications  of  recurring  need.  In  other  words,  it  is  that 
amount  of  stock  in  a  given  NSN  which  would  be  on  hand  if  the 
stockage  level  exactly  aet  the  requireaents  as  determined  by 
usage. 

V3:  ^SUlfeaL_Q£_!l4Li2a4l_St2£!s_llllib§£§_(aSfilS)  _2a_&4tt£--This 
is  the  nuaber  of  different  NSN's  on  hand  and  is  often  called 
nuaber  of  line  items.  This  is  indicative  of  the  range  of 
stock,  not  the  depth  of  stock,  and  is  measured  at  the  end  of 
the  aonth. 
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¥4:  Dollar  7alue  of  KSM's  On  Hanfl — This  is  the  dollar  value 
of  the  inventory  position  and  is  aeasured  at  the  end  of  the 
■onth.  The  dollar  value  is  aeasured  in  aillions  of  dollars. 


¥5:  Huaber  of  HSH*s  with  an  RO— -This  is  the  nuaber  of  line 

iteas  which  have  been  placed  on  the  RO  List  as  a  result  of 
past  usage  and  the  custoaers*  indications  that  these  iteas 
are  of  recurring  deaand. 

¥6:  Dollar  Yalue _ of  NS  K*  s  with  an  RO — This  is  the  dollar 

cost  in  aillions  of  dollars  to  stock  RO  iteas  to  their 
stockage  objectives. 

¥7:  Muaber  of  RO  SSS's  On  Haqd — The  number  of  RO  NSN*s  that 
have  an  on  hand  balance  as  of  the  end  of  the  month.  This 
aeans  that  there  is  at  least  one  each  of  an  item  on  hand  in 
a  given  RO  NSN  for  it  to  be  counted,  and  not  necessarily  the 
entire  RO  quantity. 

va:  BtallAiL.Iala.3 _ 2£_£2_fl&IiIs_2a-iJaa4--This  is  the  dollar 

value  in  aillions  of  dollars  of  the  SO  line  itea  inventory 
taken  at  the  end  of  the  aonth. 

¥  9 :  Esi£sai-*zailafcilit z_  2Q2.Jiaflig.aa.Baa4- -This  is  the 

percentage  of  all  the  stocked  SO  iteas  which  can  be  issued 
upon  custoaer  request.  It  is  coeaon  and  an  on-going  process 

t 
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«  to  pull  "mount-out  blocks"  of  supplies  to  be  set  aside  for 

deploying  units.  With  the  nuaber  of  deployaents  froa  Caap 
Pendleton,  about  twenty  percent  of  the  RO  NSN's  are  not 
available  for  issue  to  custoners  at  any  given  tiae. 

VI 0:  Receipts  froa _ Due- -The  nuaber  of  iteas  that  were 

previously  ordered  by  the  SMU  to  replenish  inventory  or  to 
directly  satisfy  custoaer  demand,  and  which  were  received 
froa  the  source  of  supply  during  the  month. 

VII:  Humber  of  HSN's  with  Dues — This  is  the  number  of  line 

items  which  have  been  ordered  but  which  have  not  yet  been 
received  by  the  SASSY  Management  Unit's  General  Account. 

VI 2:  Dollar _ Value _ of _ WSM' s _ _ Dues — The  value  in 

thousands  of  dollars  of  outstanding  orders  to  sources  of 
supply  placed  by  the  SASSY  Management  Unit,  i.e.,  the  cost 
of  stock  on  order  as  viewed  at  the  end  of  the  month. 

v  1 3 :  iLiaisi _ 2f_itiiils_aiii_Sx££ss _ _ fisaniailias 

pigs  Economic  Reception  Quantity — Excess  dues  are  the  number 
of  line  items  (previously  ordered  by  the  SASSY  Management 
Unit)  that  contain  stock  greater  than  the  Requisition 

Objectives  for  those  line  items  and  stock  for  non-RO  items 
(by  definition,  excess) .  Economic  Retention  Quantity  (ERQ) 
is  an  authorized  over  RO  stockage  level  for  RO  iteas  with  an 
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on  hand  quantity  greater  than  the  requisition  objective  but 
equal  to  or  less  than  a  three  year  supply  based  upon  usage. 
It  is  the  amount  of  stock  over  the  authorized  level  up  to  a 
three  year  supply  level. 

VI 4 :  Dollar  Value  of _ NSN's  with _ Excess  Dues _ Over  RQ _ ♦ 

ERQ — This  is  value  in  thousands  of  dollars  of  the  stock  on 
order  in  excess  of  the  ERQ  aaount. 

FI  5  r  Total _ Deaaads — This  is  the  total  number  of 

requisitions  placed  with  the  SASSY  Management  Onit,  and  is  a 
measure  of  the  volume  of  business  being  done.  It  has  two 
components,  RO  Demands  and  Non-RO  Demands. 

716:  Number  of  Deaands  f;oy  go  It$as — This  is  the  volume  of 
business  done  in  RO  requisitions.  Line  items  ordered  by 
customers  during  the  month  are  counted  if  they  are  on  the  RO 
List. 

VI 7 :  Percent _ Demands  for  RO _ Items  —  This  is  the  ratio  in 

percent  of  V15  and  716.  "In  theory,  it  is  desirable  to  have 
as  close  to  100%  of  the  deaands  against  RO  as  can  be 
attained."18 


18  1st  Force  Service  Support  Group,  go^igg  Paper — General 

Acsaitt&-la.zaa&g£i  • 


«  718:  Number  of _ Backorder s — The  number  of  line  items  that 

* 

are  to  be  filled  from  dues.  Each  requisition  against  a  not 
in  stock  item  results  in  the  creation  of  a  backorder. 

719:  Number  pf  NSN's _ with  an  3Q _ Eeguireaent  But  Not  On 

Order — That  which  needs  to  be  ordered  to  keep  stockage 
levels  up  to  HO,  but  which  have  not  been  ordered  for  one 
reason  or  another.  The  usual  reason  is  a  lack  of  PE  funds 
to  obligate.  Contrast  this  with  backorders;  backorders 
result  froa  customer  deaands  which  could  not  be  filled  froa 
shelf  stock,  whereas  719  is  a  SASST  Management  Onit 
generated  need. 

7  20:  asUai _ !alsis_2f_HSK  _ Bsaal£eaent_but- - 

Mot  on  Order — This  is  the  amount  in  thousands  of  dollars  to 
bring  the  stockage  levels  up  to  their  proper  HO  status.  It 
does  not  include  dues. 

721:  Number  of  NSN's  Qn  Ha^d Over  R0  ♦  EBP — These  are  the 

true  excesses  of  the  system.  These  are  the  line  items  that 

are  stocked  past  their  R0  and  three  year’s  supply  (ERQ)  . 

722:  This  is 

the  cost  of  the  true  excesses  described  in  721,  and  is 
reported  in  millions  of  dollars. 

f 

«  .. 
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V23:  Numbly  o{  tjSH's  ,with_3Q-Ba.Y  .Usage — The  number  of  NSN's 
for  which  the  12  month's  usage  is  greater  than  zero.** 

V24:  Pgll.ar  Yalue  of _SS»'_s..«ith _ jO^Y-Usage — This  is  the 

extended  value  in  millions  of  dollars  of  30  day  usage 
multiplied  by  the  price  for  each  counted  NSN. 

V25:  Wac^hguse  Igsue  Confirms  — The  amount  of  business  that 

the  General  Account  warehouses  do  in  the  month.  It 
represents  the  number  of  requisitions  issued  through  the 
warehouses. 

V26:  Percent  Total  NSN' s  On_Band  Which  ,  aayg_an_30 — This  is 

the  percentage  of  stock  carried  at  the  end  of  the  month 
which  has  a  requisition  objective. 

V27:  £S£££Ui__Q£_£bS l2^^1-2alg§_2l — flaili-jihish 

Have  an  RO — This  represents  the  percentage  of  the  total 
inventory  which  is  dedicated  to  BO  line  items. 

V28:  asaal4i;_4fti-.fl2i-iis»_^asjific4acs_Salsasa4--v28  and  V29 

will  be  treated  jointly  because  they  are  closely  related  and 
separate  definitions  would  be  redundant.  (Then  regular 
backorder  (BO)  is  established  against  low  priority  customer 


i«  Decimals  are  not  carried  in  this  SASSY  computation; 
therefore,  less  than  .5  is  treated  as  zero.  SASSY  defines 
30  day  usage  as  12  months  usage/12,  thus  only  those  NSH's 
which  have  had  6  or  more  "hits"  are  counted. 
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f  demands  (Issue  Priority  Group  3)  for  normally  stock  items 

(RO)  temporarilly  out  of  stock  (NIS)  .  This  established  an 
General  Acc ount  obligation  to  the  customer  against  incoming 
stock.  Regular  backorders  are  included  in  stock 

requirements  when  stock  buys  are  computed.20  A  high  priority 
customer  demand  (IPG  I  and  IPG  II)  for  normally  stocked  (RO) 
items  temporarily  out  of  stock  (NIS)  is  ••passed"  to  the 
source  of  supply  (DoD  Integrated  Material  Manager,  IMM)  as 
an  &3A  transaction  with  SASSY  Management  Unit  OPBUD/PE 
funding.21  Note  that  this  is  a  case  of  the  SHtJ's  General 
Account  directly  funding  a  specific  customer  requirement  as 
opposed  to  a  general  stock  buy  with  AOA  dollars.  This 
obligation  of  SMO  OPBUD/PE  monies  is  driven  by  customer 
requirements  and  is  not  within  the  management  discretion  of 
the  Of ficer-in-Charge  of  the  SMO.  If  the  "passed"  RO  item 
was  IPG  I  or  IPG  II  NORS,  then  a  hot  item  backorder  is 
established  by  the  General  Account,22  Hot  item  backorders 
are  released  to  customers  to  take  advantage  of  order  ship 
lead  tine  on  previously  established  stock  dues.  The  hot 

20  Buy  requirement  *  RO  t  BO  -  On  Hand  -  Dues.  Note  that 
this  equation  is  in  the  form  Buy  Requirement  *  Requisition 
Objectives  -  Assets. 

21  See  Y30  and  V31  definitions  for  discussion  of  A3 A  and 

AOA. 

22  NORS:  Not  Operationally  Ready,  Supply.  A  maintenance 
category  for  inoperative  combat  essential  equipment  as 

r  opposed  to  NORM:  Not  operationally  Ready,  Maintenance. 
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item  backorder  will  be  released  to  the  customer  if  the  stock 
due  is  received  by  the  General  Account  prior  to  issue  of  the 
"passed”  document  by  the  Integrated  Material  Manager  (IMM) . 
This  establishes  a  General  Account  memorandum  obligation  to 
the  custoaer  against  incoming  stock,  but  is  not  included  in 
the  requireaents  when  stock  buys  are  coaputed.  Release 
occurs  when  the  stock  becomes  available  and  is  issued  to  the 
custoaer  and  the  specific  backorder  docuaent  nuaber. 

v29:  aa3.alat_aafl.flat _ ltaa-flasfc2£flaES-fl§£alili2fl3d~see  the 

discussion  of  729  above. 

730;  AOA  Dollar _ 7alue — This  is  the  SASSY  Management  Unit 

funding  of  stock.  It  represents  the  monthly  investment  in 
new  inventory  to  achieve  R0  positions.  As  an  aside,  the  AOA 
name  comes  from  the  Docuaent  Identifier  Code  (DIC)  used  to 
transmit  these  funds.  The  AOA  amount  is  presented  in 
thousands  of  dollars. 

731:  A3A  Dollar  — The  A3  A  Dollar  7alue,  like  the  AOA 
Dollar  7alue,  is  the  aonthly  total  dollar  value  of  custoaer 
documents  passed  to  the  IMM  for  action  with  OPBtJD/PE 
funding.  ffhereas  AOA  aonies  are  used  for  achieving  desired 
stockage  levels,  A3A  moneies  are  used  for  direct  funding  by 
the  SASST  Management  Unit  of  the  custoaer  requireaents  as  in 
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backorders,  etc.  As  with  AOA,  A3 A  is  measured  in  thousands 
of  dollars  and  is  cumulative  throughout  the  month. 

732:  Mo^th _ of  the  Fiscal  Year — This  is  a  "counting" 

variable  to  account  for  the  differences  in  funding  for  the 
different  quarters  in  the  fiscal  year.  Often  it  is  feast  in 
the  first  two  quarters  and  famine  in  the  third  and  fourth. 
Sometimes,  there  are  year-end  monies  available  which  can  be 
provided  to  the  SASSY  Management  Unit  to  improve  its 
inventory  position.  732  was  included  just  to  keep  track  of 
whether  the  phase  obligation  rate  planned  in  the  annual 
budgets  and  the  mid-year  review  of  those  budgets  had  any 
effect  on  SASSY  Management  Unit  operations.  Note  that  1 
corresponds  to  October  and  12  corresponds  to  September. 

V33:  Number  of _ the  ^3,0(3.  —— Th.  i.s  is  another  counting 

variable  which  was  included  to  show  changes  over  time,  and 
against  which  the  other  variables  could  be  plotted.  For 
example,  one  of  the  changes  over  time  is  the  number  of  NSN*s 
on  hand.  Sach  year,  the  number  of  line  items  carried  in 
stock  has  shown  an  increase.  Other  variables  have  increased 
or  decreased,  and  733  would  be  used  to  help  predict  those 
changes  over  time.  Note  that  the  number  of  the  periods  start 
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with  13  and  go  to  36  (13  corresponds  to  Oct  78  and  36 
corresponds  to  Sep  80). 

0.  SUMMARY 

These  first  exploratory  studies  provided  insight  to  the 
operations  of  SASSY  and  the  environment  faced  by  the  SASSY 
Management  Unit  at  Caap  Pendleton.  As  Mentioned  in  the 
Methodology  paragraph.  Chapter  I,  there  was  little 
expectation  that  the  first  ran  of  variables  would  produce 
the  perfect  regression  egaation.  These  first  runs  using  the 
variables  just  listed  provided  background  understanding  to 
search  for  other  and  better  predictor  variables  and  provided 
a  sound  basis  to  go  into  the  statistical  analysis  phase  of 
the  research. 
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III.  0E5I5NINS_IfiS_!igDEiS 


A.  INTBODUCTION 

1-  3ezi£v_o£_lk§_Lite£ati&£e 

After  a  reveiw  of  statistical  nodelling  literature, 
it  becaae  evident  that  because  of  the  exceptional 
variability  of  the  data,  regression  analysis  and  time  series 
analysis  techniques  held  the  key  to  deteraining  the  systeas 
relationships  in  SASSY  as  viewed  froa  the  perspective  of  the 
OIC  of  the  Caap  Pendelton  SASSY  Managenent  Unit.  The 
characteristics  desired  for  the  spending  aodel  during  the 
aodel  developaent  phase  often  seeaed  contradictory.  The 
difficulties  in  nodelling  "open"  and  "relatively  closed" 
systeas  are  legion.  In  soae  respects,  the  SASSY  Sanageaent 
Unit  functions  as  a  relatively  closed  systea  "with  all  the 
attendant  properties  such  as  entropy."23 

Viewed  froa  a  systeas-thinking  perspective,  the 
SASSY  danagenent  Unit  looks  fairly  siaple  until  the  iapacts 
of  external  pressures  and  events  beyond  the  control  of  the 


( 


because  of  their  consunption  within  a  systea  without 
replaceaent. 


59 


OIC  are  analyzed.  In  a  relatively  closed  system,  the  path 
over  which  the  external  environment  act  upon  the  system  are 
accurately  defined.  Such  is  partially  the  case  of  the  SUSS! 
Management  Unit:  inputs  flow  along  predetermined  lines  and 
the  inputs  themselves,  supplies,  equipments,  and  0  &  a,  SC 
appropriated  funds  are  very  accurately  defined  and 
quantified.  Other  inputs  such  as  managerial  decisions  by 
persons  other  than  the  OIC  and  which  are  made  external  to 
the  system,  are  not  so  easily  quantified,  but  they  can  be 
described.  Thera  is  no  limiting  the  range  of  conditions  and 
events  that  effect  the  inputs  to  the  SASST  Management  Unit, 
for  they  range  from  Congressional  Committee  opinions  to 
foreign  affairs,  to  technological  change,  and  even  to  the 
state  of  the  economy  and  the  mind  of  the  nation.  It  is 
expected  that  the  operation  of  a  supply  system  which  is 
externally  funded  (inputs)  with  more  than  $20  million  each 
year  reflects  Presidential  and  Congressional  and  other 
political  decisions.  For  these  sorts  of  reasons,  the 
funding  levels  at  the  SASST  Management  Unit  tend  to  vary 
considerably.  Mote  especially  the  graph  of  730  ($AOA)  and 
731  ($13 A)  against  time  in  the  graphs  in  Appendix  B.  There 
appears  to  be  little  constancy  in  funding  decisions.  The 
hypothesis,  that  there  are  constant  systems  relationships 
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among  SASSI  variables,  depends  upon  a  certain  amount  of 
dynamic  eguilibrium  or  homeostasis.  Walter  Buckley,  though 
writing  principally  of  complex  adaptive  social  science 
systems,  described  the  relatively  closed  system  thusly: 

"Equilibrial  systems  are  relatively  closed  and  entropic. 

In  going  to  equilibrium,  they  typically  lose  structure 
and  have  a  miniiium  of  free  energy;  they  ape  affected 
only  by  external  'disturbances'  ana  have  no  internal  or 

endogenous  sources  of  change . and  since  they  are 

relatively  closed,  they  have  no  feedback  or  other 
systematic  self-regulating  or  adaptive  capabilities."84 

It  is  easy  to  see  that  the  General  Account  would  soon  empty 
if  the  customer  demands  continued  unabated  after  financial 
inputs  are  discontinued  or  blocked.  The  matching  of  inputs 
to  outputs  provides  the  management  with  a  complex  but 
structured  task.  In  setting  funding  levels  to  achieve  a  75* 
(Headquarters,  Marine  Corps  directed)  RO  Fill  Rate  Goal,  an 
external  equilibrium  is  forced  upon  the  system.  But  as  in 
most  complex,  not  completely  closed  systems,  many  of  the 
external  demands  upon  the  system  are  conflicting.  The  set 
relationship  that  RA  funding  provided  to  customers  generally 
closely  equals  the  amount  of  OPBtJD/PE  funding  provided  to 
the  SASST  Management  Onit  and  the  setting  of  a  funding  goal 
to  accomplish  a  75*  RO  Fill  Rate,  takes  away  from  the 


internal  structure  of  the  SASSY  Management  Unit  and  allows 

/ 

it  in  effect  to  be  controlled  froa  the  Headquarters,  PtiPPac 
and  Headquarters,  Marine  Corps,  levels.  Remaining, 
nonetheless,  in  the  SASSY  Manageaent  Unit  is  "an 
interlocking  complex  of  processes  characterized  by  many 
reciprocal  cause- effect  pat hways. "*s 
3.  SEsteuiaiiaj.tioa 

In  attempting  to  view  the  SASSY  Management  Unit  as 
an  entity,  it  must  be  remembered  that  as  with  any  other 
system,  it  is  a  collection  of  interconnecting  systems.  In 
essence,  this  is  the  first  lesson  of  systems,  that  any 
definition  of  systems  is  recursive,  i.  e.,  an  understanding 
of  the  object  system  as  a  whole  depends  upon  an 
understanding  of  its  parts,  which  in  turn  are  themselves 
systems  comprised  of  other  systems.  The  point  is  to  define 
the  SASSY  Management  Unit,  i.  e.,  to  establish  finite  limits 
and  boundaries  in  order  that  the  definition  can  be  further 
reduced  to  a  set  of  linear  equations  showing  the  principal 
relationships.  The  setting  of  limits  proved  to  be 
troublesome— there  was  little  indication  of  where  to  draw 
the  line  and  to  end  the  system.  "There  ar9  always  other 


**  Watt,  K,  s.  P. ,  Academic 

Press,  1966),  pp.1-3. 
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external  as  veil  as  internal  relationships  that  can  be  added 
to  portray  a  tore  couplets  picture  of  vhat  is  going  on.”** 
The  definition  of  the  SASSY  Management  Unit  was  tied  to  the 
hypothesis  and  the  obejectives  of  this  thesis.  It  Bakes 
little  sense  if  the  definition  leads  to  developaent  of  an 
unusable  aodel.  The  need  for  an  appropriate  decision 
support  system,  or  usable  aodel,  is  being  emphasized.  & 
greatly  simplified  set  of  relationships  of  the  SASSY 
Management  Unit  to  its  environment  are  depicted  in  Figure  1. 


FIGURE  1:  Budget  and  Supply  Relationships 


Reading  the  Figure  1.  diagram  in  seguence  of  numbers  shows 
that  the  process  is  iterative: 


**  Beckett.  J.  A,, 
McGraw  Hill,  1971, 


pfl3!psisi&_l2xmis§:  — lbs  .mt-arn  thesis  > 
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1.  The  customers  of  the  SASSY  Management  Onit  prepare 
their  budgets  for  submission  to  Headquarters,  FMFPac. 

2.  FMFPac  sends  the  aggregate  forward  where  eventually 
it  enters  the  Department  of  Defense  Planning, 
Programming,  Budgeting  System  (PPBS)  .  For  the  purpose 
of  this  thesis,  it  is  sufficient  to  say  that  at  some 
point  in  time,  the  Office  of  Management  and  the  Budget 
(OMB)  apportions  some  of  the  appropriated  funds  to 
Headquarters,  Narine  Corps. 

3.  From  Headquarters,  Marine  Corps,  some  appropriated 
funds  are  reallocated  to  Headquarters,  FMFPac.  Here  the 
OPBUD/PE  funds  are  matched  with  RA  funds. 

4.  The  customers  receive  RA  funds. 

5.  The  SASSY  Management  Dnit  receives  equivalent 
0PBUD/P2  funds,  thus  maintaining  the  general  RA=PE 
relationship. 

6.  The  SASSY  Management  (jnit  orders  supplies  and 
equipments  from  its  sources  with  $AOA  for  stock 
replenishment  and  with  $A3A  for  direct  funding  of 
customer  requisitions. 

7.  The  materials  "received  from  dues"  arrive  from  the 
suppliers  and  are  available  for  issue  to  customers. 
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3.  The  customer  requisitions  materials  using  RA  funds 
9.  The  SASSY  Management  Unit  issues  the  materials. 


Figure  1  looks  deceptively  simple.  The  quantification 
problem  comes  in  when  one  realizes  that  the  SASSY  Management 
Unit  may  not  have  adequate  funds  remaining  from  its  stockage 
actions  to  direct  fund  a  customer  requirement.  When  this 
occurs,  a  "backorder"  is  established.  Only  when  OPBUD/PE 
funds  become  available  is  the  backorder  "released".  The  lag 
time  between  ordering  supplies  (creating  dues)  and  their 
receipt  averages  between  sixty  and  ninety  days  for  the  Camp 
Pendleton  SASSY  Management  Unit.  A  subtlety  not  immediately 
evident  is  the  mix  of  budget  years.  The  customers'  budgets 
are  submitted  for  the  POM  process  which  preceeds  the 
authorization  process  and  the  year  later  follow  on 
appropriations  process.  The  funds  received  by  the  SASSY 
Management  Unit  are  the  result  of  customer  budget  actions 
two  years  earlier.  A  change  in  commitments  can  result  in 
running  out  of  funding. *T  customer  requistions  continued 
nonetheless.  Various  reprogramming  actions  at  the  FMFPac , 
Headquarters,  Marine  Corps,  Department  of  Defense  and  Office 
of  Management  and  the  Budget  levels  can  result  in 


I 


**  Mote , in  Appendix  B  that  during  February  1981  only  $27,000 
was  available  for  restockage  purposes  (SAoA)  instead  of  the 


usual  more  than  $850,000. 
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unanticipated  funding  shortfalls.  In  other  systems,  to 
avoid  being  subject  to  the  vagaries  of  the  political  system 
and  the  federal  budget  process,  a  "stock  fund"  is  created. 
Congress  appropriates  funds  which  are  then  used  by  the 
Narine  Corps  to  create  a  "corpus"  which  is  used  to  provision 
the  stockfunded  supply  system  which  is  thenceforth  run  as  a 
business  where  customers  are  charged  a  surcharge  plus  the 
cost  of  the  merchandise  to  cover  overhead,  losses  and 
restocking.  In  this  manner,  the  stockfund  continues  to 
function  without  requiring  additional  funding  from  Congress 
except  in  extraordinary  cases  when  the  stock  fund  levels 
have  been  drawn  down  because  of  unforeseen  price  increases, 
etc.  This  is  not,  however,  the  case  with  the  SASSY 
Management  Unit  and  its  General  Account;  it  has  no  corpus. *• 
B.  PRELIMINARY  REVIEW  OP  THE  DATA 

i  •  Xlis-Eata 

a.  Variability 

Table  1  is  a  summary  of  the  data  for  Piscal 
Years  1979  and  1980  upon  which  the  model  is  built.  Notice 


*•  Stockfunding  of  operating  forces  is  currently  being  tried 
in  the  0.  S.  Navy  for  aircraft  carriers,  but  otherwise  is 
restricted  to  the  specified  shore  establishments. 
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particularly  the  coefficients  of  variation;  that  the  data 
are  extremely  volatile  is  best  shown  by  the  coefficient  of 
variation  of  .8378  for  V30---AQA  Dollar  Value. 29  For  the  OIC 
of  the  SASSY  Management  Unit  to  be  able  to  make  sense  of 
data  which  vary  so  tremendously,  he  must  have  a  very  clear 
knowledge  of  what  happens  to  the  other  variables  when  V30 
moves  from  extreme  to  extreme.  Further  confusing  the  issue 
are  variables  such  as  V2  3-- 'Humber  of  MSN’s  with  30  day 
usage,  which  vary  little  at  all  (Coefficient  of  variation 
.03441).  Each  of  the  primary  variables,  VI  through  V31,  are 
graphed  against  time  in  Appendix  B.  Without  further 
analysis,  it  would  appear  to  the  OIC  that  many  of  the  data 
are  random  while  others  seem  to  establish  somewhat  of  a 
steady  state.  It  is  strongly  recommended  that  the  reader 
peruse  the  graphs  as  they  dramatically  illustrate  why  this 
thesis  is  in  a  virgin  area — the  variables  do  seem  to  move 
without  pattern  for  the  most  part. 


2*  coefficient  of  variation  ■  mean/standard  deviation 


i 
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Table  1 


PI  1979 

and  1980  Data 

,  Summary 

Statistics 

Std. 

Soeff.  of 

_ fisaa.. 

_ nsz.. _ 

latiafciaa. 

..sisggaass... 

Kurtosis 

i 

58. 1428 

4.7028 

.0809 

.0877 

-1.0815 

2 

72.4904 

4.1157 

.0568 

.  2890 

-1.0679 

3 

30129 .4102 

2667.7378 

.0889 

-.0608 

-1.0904 

4 

6.4667 

1.4441 

.2233 

.  1801 

-1.5713 

5 

27673.3164 

2677.7378 

.0701 

.0231 

-1.1107 

6 

5. 8524 

1.0122 

.1730 

.4332 

-1.3002 

7 

22219.0352 

1696.8357 

.0764 

-.9927 

.2779 

8 

4. 8095 

1.1593 

.2410 

.4140 

-1 .3536 

9 

80.2856 

6.6187 

.0824 

-.5403 

-1.1138 

10 

5410. 8828 

2357.0376 

.4356 

.0622 

-.1729 

1 1 

6675 .4141 

2239.3613 

.3355 

-.3911 

-1.1595 

12 

3123.5706 

808.7935 

.2585 

.  1605 

-.8635 

13 

572.4749 

168.2852 

.2940 

.5764 

-.8314 

14 

128.9523 

67.4058 

.5227 

2.9575 

9.1613 

15 

28114.4570 

4394.2813 

.1563 

.3295 

.3295 

16 

20696.3633 

4269.1953 

.2063 

.  8924 

.8924 

17 

73.9047 

5.8387 

.0790 

.3203 

-.6343 

18 

7383. 1250 

1224.4412 

.1658 

-.2909 

-.5477 

19 

7  830-.8095 

3458.3787 

.4416 

1.5300 

-1.2900 

20 

1224. 2857 

541.7980 

.4425 

.0900 

-1.2200 

21 

12599. 3125 

3284.8394 

.2607 

.1450 

-1.1383 

22 

2.2333 

.9876 

.4422 

.3191 

-1.4577 

23 

13971 . 8359 

480.9121 

.0344 

-.5438 

-.4120 

24 

1.6429 

.6516 

.3966 

3.5726 

12.2819 

25 

21690. 8438 

4629.9492 

.2135 

1.2579 

1.1473 

26 

73.0947 

8. 1173 

.1098 

-.3929 

-.5396 

27 

74.3809 

4.3183 

.0581 

-.2658 

-1.0604 

28 

4091.6475 

1246.2593 

.3046 

.5352 

-.9901 

29 

6165.3125 

1701.2065 

.2759 

.9053 

-.3978 

30 

922.7607 

773.1135 

.8378 

1.0472 

-.1819 

31 

785.9509 

400.9336 

.5101 

1.0925 

.1898 

b. 

Skewness 

Hot  only  was 

it  enough 

that  the 

data  were 

found  to  be  highly  volatile  with  extreme  coefficients  of 
variation,  but  they  were  also  characterized  by  a  tremendous 
range  of  skewness.  Skewness  is  a  statistical  property 
describing  a  lack  of  symmetry  about  a  measure  of  central 
tendency  and  is  measured  by  comparing  the  arithmetic  mean  of 
a  sample  or  population  distribution  with  its  median.  If  the 
distribution  were  symmetrical,  the  mean  and  the  median  would 

( 
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be  the  sane  and  the  skewness  would  be  zero.  Appendix  B  and 
Table  1  show  that  some  of  the  data  are  exceptionally  skewed. 
Examples  are  714—  $  7alue  of  NSN's  with  Excess  Dues  Over 
Requirement  and  Economic  Reorder  Quantity,  719,  724 — $  7alue 
of  NSN's  with  30  Day  Osage.  let  other  data  are  more  easily 
described  by  the  Normal  Distribution:  71 — Complete  Fill 

Rate,  73 — Number  of  NSN's  on  Hand,  75 — Number  of  NSN's  with 
an  RO,  and  710 — Receipts  from  Due.  It  is  a  tribute  to  the 
self-compensating  properties  of  the  system  that  variables 
such  as  71  and  710  have  symmetrical  distributions.  One 
would  normally  expect  that  as  the  system  is  stressed  with 
extreme  variability  in  funding  levels  that  the  $A3A  and  SAOA 
purchases  establishing  dues  would  cause  710  to  be  skewed  and 
extremely  volatile,  but  as  can  be  seen  in  Table  2  710  is 

relatively  stable. 

Table  2 

710  Distribution  Characteristics 
,  Coeff . .  of 

Mean  Std.  Dev.  7ariation  Skewness  Kurtosis 

5410  2357  .4356  .0622  -0.729 

After  examining  the  distribution  characteristics  of 

variables  3uch  as  710,  the  choice  of  multiple  linear 

regression  seemed  more  appropriate  as  model-building 

analytical  techniques.  The  cyclical  up  and  down  movement  of 

the  variables  as  shown  in  Appendix  B  graphs  suggest  time 
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series  analysis  combined  with  the  multiple  linear 
regression . 

c.  Kurtosis 

As  was  the  case  with  the  coefficient  of 
variation  and  the  skewness,  the  data  distributions  further 
exhibited  some  fairly  extreme  values  of  kurtosis.30  Most  of 
the  distributions,  as  seen  in  Table  1,  are  "flatter"  than 
the  Normal  Distribution.  There  was  a  tendency  for  variables 
which  were  the  most  skewed  to  also  be  the  most  kurtotic. 
The  better  examples  of  this  pairing  of  characteristics  are 
V 14,  T19,  720  and  724. 

2.  saaaacz 

The  extreme  variability  of  the  data  gives  the 
Appendix  B  Graphs  a  "shot-gun"  appearance.  This  apparent 
randomness  is  reduced  in  part  by  the  high  values  of  skewness 
and  kurtosis  which  lead  one  to  believe  that  the  thesis 
hypothesis  might  hold  after  all.  The  skewness  and  kurtosis 
were  indicative  of  trends  and  relationships  that  were 
operative  among  the  variables.  Por  this  reason,  the 
decision  to  proceed  with  multiple  linear  regression  was 
confirmed.  The  preliminary  regression  work  reported  as 

30  Kurtosis  is  a  measure  of  the  concentration  of  values 
about  the  mean  of  a  probability  distribution.  The  Normal 
Distribution  has  a  kurtosis  value  of  3.0. 
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unsatisfactory  in  Chapter  II,  was  the  result  of  not  having 
the  correct  variables  to  introduce  to  the  regression 
equation.  There  was  nothing  inadequate  in  the  technique. 
As  will  be  shown  later  on  in  this  Chapter,  the  use  of 
"Variance  Stabilizing"  transforaat ions  because  of  the 
extreae  variability  of  soae  of  the  data  was  not  required 
when  the  proper  variables  were  identified  for  inclusion  in 
the  regression  equations.  The  use  of  "Logarithaic  Curve" 
transf oraations  to  reduce  skewness  also  was  not  required 
when  the  proper  variables  were  selected.  The  saae  held  true 
for  the  "Exponential  Curve"  transforaations  to  reduce 
kurtosis. 


C.  DEVELOPMENT  OF  THE  MODEL 

lauadassiaa 

In  deteraining  the  type  of  aodel  to  be  developed,  it 
was  useful  to  consider  soae  of  the  characteristics  of 
aodels: 


"What  is  a  aodel?  A  aodel  is  a  siaplified 
representation  of  reality.  dhy  use  aodels?  Models  are 
used  in  analyzing  events,  activities  and  systeis  because 
they  provide  am  attent ion- focuss ing  ana  econoeizing 
aecnanisa  for  analysis  and  problea  solving.  A  aodel  is 
selective.  It  includes  only  those  factors  that  are 
considered  aost  relevant,  froa  all  possible  factors  that 
could  be  relevant  for  analysis  and  problea-solving 
regarding  an  issue.  In  addition  to  the  factors,  a  model 
incorporates  those  relationships  between  factors  which 
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apparently  (or  presumably)  influence  or  cause  the  output 
or  result  which  Is  the  subject  of  the  analysis."31 

This  view  of  modelling  is  similar  to  the  Keen  and  Horton 
approach  to  decision  support  systeas  (DSS)  .  Both  tend  to 
emphasize  the  need  for  effective  decision-making.  "There  is 
often  a  conflict  between  efficiency  and  effectiveness. 
Effectiveness  requires  adaptation  and  learning,  at  the  risk 
of  redundancy  and  false  starts. ...  Efficiency  involves  a 
narrowing  of  focus  and  ainiaization  of  time,  cost  and/or 
effort  required  to  carry  out  a  given  activity."32  The  most 
practical  aspect  of  the  DSS  approach  is  that  it  emphasizes 
the  model  to  be  built  aorund  a  given  decision-making  task, 
and  even  while  the  technical  issues  may  be  exceedingly 
complex,  as  is  the  case  with  the  SASST  Management  Unit,  the 
principal  thrust  of  DSS  models  is  managerial.  The  model  is 
not  expected  to  determine  how  the  QIC  should  spend  his  A3A 
and  AO A  funds,  but  to  assist  in  that  decision  by  identifying 
and  quantifying  the  system  parameters  and  relationships  so 
that  a  more  informed,  more  competent  decision  might  be  made. 


McHallen,  J.  B. .  Zand,  D.  E.t  and  Lewin,  A.  7.,  "The  Use  of 
Models  for  Analyzing  the  Budget  Decision  Making  Process,", 

’ol-  ta<2_u>  •t,‘  s-  G0,t- 

32  Keen,  P.  G.  *f.  and  Horton,  H.  S.  S. .  J  Decision^ Support 
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A  aajor  caution  while  developing  the  aodel  was  to  Bake  it 
transferable  to  the  user  at  the  SASSY  Management  Unit.  The 
"technology  transfer"  question  addressed  in  Chapter  VI  is 
not  an  idle  one.  As  Keen  and  Morton  write  about  esoteric 
models  of  great  complexity: 

"The  most  prominent  work  in  management  science  has 
obviously  been  the  development  of  optimization  models, 
especially  linear  programming  and  related,  techniques, 
while  many  of  the  algorithms  are  still  fairly  esoteric 
(there  are  probably  more  articles  on  integer  programming 
than  there  are  rea+  world  uses  of  it)  ,  this  effort  has 
had  a  substantial  inpact  on  many  large  organizations."33 

By  way  of  contrast,  models  need  not  be  so  complicated  in  use 
that  the  using  organization  requires  special  staffing  with 
persons  of  extraordinary  talent.  In  no  way  does  a  simple  to 
use  model  mean  the  aodel  is  of  limited  use,  even  though  it 
fails  to  operate  as  an  optimizing  model.  It  has  to  be  noted 
very  clearly  that  an  optimizing  model  can  produce  a  solution 
which  is  not  politically,  economically,  socially  or 
operationally  feasible,  i.  e.,  if  unlimited  assets  and  all 
the  information  were  there  in  the  first  place,  a  aodel  would 
not  be  required.  "Many  DSS  are  aodel  based  and  typical  of 
the  management  science  tradition,  but  also  tend  to  be  fairly 
simple  and  sacrifice  technical  elegance  in  order  to  make 
them  more  conceptually  accessible  to  the  user.  Several  of 


33  Ibid.,  p.45 


the  nost  effective  OSS  were  are  familiar  with  would  be 


disdained  by  nost  management  scientists. 1,34  There  is  an 
optiaal  mix  and  volume  of  information  input  for  any  manager. 
'•Complexity  Theory"  argues  that  too  little  or  too  much  input 
load  leads  to  boredoa  resulting  in  the  model  or  DSS  getting 
little  use.  It  is  apparent  that  too  much  information  may  be 
as  dysfunctional  as  too  little.  This  follows  from  the  "0- 
Curve  Hypothesis:  Information  processing  by  ’people  in 
general'  reaches  a  maximum  level  of  structural  complexity  at 
some  optiaal  level  of  environmental  complexity  (point  X  in 
Figure  2.) .  Increasing  or  decreasing  environmental 
complexity  (points  Z  and  I)  from  the  optiaal  point  (X) 
lowers  the  conceptual  level. "3* 


Level  of 
Information 
Processing 


Environmental  Complexity 
Figure  2:  Complexity  Theory 


*♦  Ibid.,  p.59. 
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As  seen  previously  in  this  Chapter,  models  designed 
to  support  managers'  decisions  say  be  conceptually  different 
froa  the  lore  rigorous  optimization  algorithms  used  in  the 
areas  of  structured  decision-making.  Model  usefulness  does 
not  correspond  to  sophistication.  "Small,  informal  models 
that  get  better  answers  than  now  exist  are  required,  not 
elegant  sophisticated  exaaples  of  the  researcher's  art. 
Siaulation  aodels,  which  represent  a  manager's  concept  of 
the  key  interactions  of  environmental  variables,  may  be  much 
more  useful  than  optimization  algorithms  that  are  conceptual 
abstractions  of  the  problem."3*  Note  that  the  statistical 
descriptions  of  the  SASSY  Management  Unit  data  in  Table  1 
lend  themselves  to  use  in  a  siaulation  model. 

3-  Baac&saia  alia  1$ 

a.  Introduction 

"Simply  stated,  regression  analysis  is  the 
utilization  of  relationships  between  variables  (taken  from 
historical  data)  to  predict  values  of  a  specific  variable 
when  given  the  values  of  the  others."37  The  technique  of 
regression  analysis  enables  the  system  manager  to  substitute 


3*  Ibid.,  p. 93. 


37  Deakin,  E.  B.  and  Grans 
tJsing  Regression  Analysis," 
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statistical  judgement,  based  upon  the  variable  relationships 
over  tiae,  for  intuition.  Because  of  the  statistical 
properties  of  regression  equations,  he  has  a  feeling  for  the 
confidence  he  should  place  in  the  predictions  made  as  a 
result  of  inputing  data  to  the  regression  equation.  Many 
regression  probleas  involve  nore  than  one  independent 
variable.  An  equations  encoapassing  more  than  one 
independent  variable  is  called  a  Multiple  linear  regression 
aodel.  The  aodel  takes  the  general  fora 

Y  3  B  ♦  B  X  ♦  B  X  ♦ . ♦  BY  +  Error  tera 

011  22  k  k 


The  paraaeters  B  ^ ,  B^ . B^  are  called  regression  coeffi 


cients.  B  is  a  constant.  In  aore  technical  terms,  "This 
0 

model  describes  a  hyperplane  in  the  k-diaensional  spaces  of 
the  independent  variables . The  paraaeters  are  called 
partial  regression  coefficients  because  they  describe  the 
partial  effect  of  a  given  independent  variable  on  the 
dependent  variable,  Y,  when  the  other  independent  variables 
are  held  constant.  The  method  of  least  squares  is  used  to 
estiaate  the  regression  coefficients. 


Hines, 
5 a. ,  jonn 


».  ».  .and  Montgomery,  D.  C.,  Probability  and 
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b.  Proprietary  Statistical  Software 

Many  proprietary  statistical  software 
packages  are  available  with  regression  routines.  The  two 
used  for  the  statistical  work  in  this  thesis  were 
Statistical  Package  for  the  Social  Sciences  (SPSS) . 39  and 
the  UCLA  Health  Sciences  Center  Bioaed  (BHDP) . 40  A 
preference  was  developed  for  the  BHDP  2R  Stepwise  Regression 
prograa  to  identify  variables  for  further  work  using  the 
3MDP  9R  All  Possible  Subsets  Regression.  BHDP  2R  computes 
the  estiaates  of  the  parameters  of  a  multiple  linear 
regression  equation  in  a  "stepwise"  manner,  i.  e.,  the 
variables  are  introduced  to  the  equation  (forward  stepping) 
or  extracted  from  the  equation  (backward  stepping)  one  at  a 
time  according  to  their  individual  confidence  intervals. 
Generally,  a  95  percent  confidence  interval  was  used  when 
introducing  new  variables.  In  developing  the  regression 
equations,  notice  was  taken  of  tbe  't  that  the  regression 
model  was  to  be  used  to  pru^ct  future  observations  of 
various  independent  variables. 


Hie,  K.  H.,  Hull 
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c.  Extrapolation 

A  model  that  fits  wall  in  the  region  of  the 
original  data  will  in  all  lilcelyhood  fit  poorly  outside  that 
original  region.  When  the  models  developed  in  this  thesis 
are  forwarded  for  use  at  the  SASSY  Management  Unit,  care 
must  be  taken  not  to  inadvertantly  extrapolate  beyond  the 
region  containing  the  original  data.  The  levels  of  the 
variables 

data.  Figure  3  provides  a  graphic  display  of  how  easy  it  is 
to  extrapolate  beyond  the  region  defined  jointly  by  the 
orginial  data.  One  could  easily  think  that  the 
point  (X  ,x  )  outside  of  the  joint  region  of  the 

region  of  the  original  observations  even  though  x  lies 

0  1 

within  the  range  of  X  as  lies  within  the  range  of  X*. 

Thus,  attempting  to  predict  the  value  of  a  new  observation 

at  (X  ,X  )  would  be  an  extrapolation  of  the  original  model 
01  02 

and  would  tend  to  result  in  an  unsatisfactory  prediction. 
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Joint  Region 
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•  01  ' 

•  Original  Range  for  • 

•  X  • 

Figure  3:  Extrapolation  froa  Joint  Region  of  Original  Data 

d.  Model  Accuracy 

The  technique  used  to  determine  the  adequacy 
of  the  multiple  linear  regression  aodels  was  that  of  the 
coefficient  of  dateraination  (COD)  .  COD  is  a  measure  of 
the  amount  of  variance  in  the  dependent  variable  explained 
by  the  variance  in  the  independent  regressor  variables. 
Adding  variables  will  increase  COD  but  does  not  necessarily 
add  to  the  predictive  power  of  the  regression  equation.  In 
building  the  aodels,  variables  were  not  entered  into  the 
equation  using  BNDP  2R  unless  they  successfully  passed  an  F- 
test  hurdle  at  the  95  percent  confidence  interval. 

e.  Residual  Analysis 

normal  probability  plots  of  the  "residuals'* 


were  produced  for  each  regression  equation  to  provide  an 
idea  of  whether  the  error  teras  were  going  to  be  a  problem. 


In  those  cases  with  several  outlying  values  in  a  given 
variable,  an  effort  was  made  to  find  other  variables  which 
could  be  used  instead  and  not  detract  from  the  predictive 
power  of  the  equations.  These  normal  probability  plots  of 
the  residuals  are  presented  in  Appendix  D.  Note  that  for 
the  most  part,  the  effort  to  find  equations  with  normally 
distributed  error  terms  was  quite  successful.  Ideally,  the 
x-axis  spread  in  the  graphs  would  be  a  small  number  and  that 
it  would  be  symmetrical  about  a  point  0  standard  deviations, 
and  the  graphed  values  would  appear  as  a  straight  line. 
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A.  INTRODOCTION 

This  chapter  is  included  as  background  information  for 
those  who  would  use  the  regression  equations  in  the  future 
and  who  feel  more  comfortable  with  knowing  how  those 
equations  were  developed.  presented  in  this  Chapter  are  the 
actual  regression  equations  developed  through  use  of  the 
BMDP  2R  and  BMDP  9R  regression  programs.  In  those  cases 
where  the  BMDP  2R  program  produced  an  equation  with  many 
variables,  all  of  which  exceeded  the  95  percent  confidence 
hurdle  to  enter  by  F-test,  BMDP  9R  was  utilized  to  weed  out 
the  extraneous  variables.  The  BMDP  9R  All  Possible  Subsets 
Regression  has  the  advantage  of  being  able  to  define  "best" 
subsets  in  terms  of  Mallows'  Cp.41  Mallows'  Cp  was  used  in 
BMDP  9R  as  a  criterion  along  with  the  F-Tests  in  BMDP  2R  to 
determine  selections  from  the  set  of  possible  regression 
variables.  When  both  the  F-Test  and  Mallows'  Cp  failed  to 
reduce  the  regressor  variables  down  to  a  small  number,  the 
regression  equation  coefficient  of  Determination  (Squared 

4 1  Mallows'  Cp  *  RSS/RMS  -  (?-2p'L  vhere  RSS  is  the  residual 
sum  of  squares  based  upon  selected  independent  variables  and 
RMS  is  the  residual  mean  square  based  upon  the  regression 
using  all  independent  variables.  It  is  thus  shown  that  the 
lower  the  Cp  value,  the  less  the  error  terms. 
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Multiple  Correlation-SMC) 


was  used  in  a  fairly  arbitrary 


fashion.  It  was  prefered  to  keep  the  SMC  value  above  .95, 
though  anything  above  .90  or  even  .85,  would  probably  be 
considered  guite  satisfactory  for  predictive  purposes.  The 
prefered  number  of  regressor  variables  was  five  or  fewer 
though  as  may  be  seen  in  the  remainder  of  this  Chapter,  five 
was  frequently  an  optimistically  low  nuaber.  In  every  case, 
it  was  prefered  to  use  lagged  variables  in  the  equations. 
The  variable  pool  started  with  33  variables  previously 
listed  and  then  was  increased  by  an  additional  93  variables 
by  lagging  each  one  of  the  primary  31  variables  one,  two  and 
three  months. ♦  *  The  remainder  of  the  variables  in  the  pool 
were  composite  variables,  mainly  cross-products,  cross¬ 
divisions,  additions  and  subtractions  with  both  the  primary 
variables  and  the  lagged  variables  and  a  mix  of  the  two 
'pes.  The  total  number  of  variables  in  the  pool  from  which 
the  BM DP  2R  and  BMDP  9R  programs  could  select  was  250. 
Though  only  linear  transformations  of  the  data  were  made, 
there  was  a  strong  preference  for  untransformed  variables. 
In  all  cases,  no  more  than  ten  variables  were  considered 
acceptable.  There  were  two  reasons  for  this  decision: 


•*  71  lagged  one  month  is  shown  as  71L1  ;  lagged  two  months 
71L2;  lagged  three  months  71L3. 
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1.  The  additional  variables  were  believed  to  explain 
only  the  peculiarities  in  the  data  sets  for  Piscal  Years 
1979  and  1980.  There  was  no  indication  that  fine-tuning  the 
equations  cn  historical  data  would  have  any  utility  in 
predictions  using  future  data  sets. 

2.  The  problem  of  technology  transfer  limited  the  model 
to  those  which  could  easily  be  used  with  little  training. 
The  Texas  Instruments  TI-59  Programmable  Calculator  has  only 
ten  lettered  registers  that  would  be  simple  for  clerical 
personnel  to  use  (A  through  E  and  A'  through  E')r  and  it  was 
decided  early  in  the  technology  transfer  effort  to  use  a 
readily  available  and  inexpensive  calculator  such  as  the 
TI-59. 

B.  REGRESSION  EQUATIONS  BY  VARIABLE 

The  equations  in  the  following  pages  describe  each  one 
of  the  SASSY  variables  identified  and  defined  in  chapter  II. 
Using  V4  as  an  example,  the  equation  would  be  read  as 

V4  *  -2.  86727  ♦  1.41  675  (722)  *  .  11  1965(733)  ♦ 

.0004511 (718L2) 
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1.  glTx£oa£l  etLS-glU  -B  ate 


MALLOWS'  CP 

8.11 

SQUARED  MULTIPLE  CORRELATION 

.98797 

MULTIPLE  CORRELATION 

.99397 

ADJUSTED  SQUARED  MULT.  CORR. 

.98149 

RESIDUAL  MEAN  SQUARE 

.409342 

STANDARD  ERROR  OP  ESTIMATE 

.639798 

P- STATISTIC 

152.51 

NUMERATOR  DEG.  OP  PREEDOM 

7 

DENOMINATOR  DEG.  OF  PREEDOM 

13 

VARIABLE  (REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER  | COEFFICIENT! 

ERROR  | 

COEFF  | 

STATISTIC  J 

INTERCEPT  |  61.16161 

5.633961 

13.005| 

10.861 

VIS  i  .0006860951 

0000457358| 

.641| 

15.861 

VI 7  |  .3706881 

. 04109251 

.460( 

9.021 

V29  |  -.002161371 

.0001431571 

-.782| 

-15. 10| 

*V101  |  -2.  276831 

.334367| 

-.303| 

-6.81  | 

V5L1  |-. 000313168( 

.0001165961 

-. 138 ( 

-2.691 

V5L2  | -.0003290351 

.0001276501 

-.1531 

-2.531 

V7L1  |-. 0006  183331 

.0001802421 

-.  186| 

-4.431 

AVERAGE  RESIDUAL 

.0000 

RESIDUAL  MEAN  SQUARE 

.40934184 

AVERAGE  DELETED  RESIDUAL 

.0235 

AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

.55089652 

SERIAL  CORRELATION 

-.2706 

DURBIN- WATSON  STATISTIC 

2.5104 

*  V101  *  V11/V12 
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2.  72— RO  Fill  Rate 

MALLOWS'  CP  3.06 
SQUARED  MULTIPLE  CORRELATION  .90879 
MULTIPLE  CORRELATION  .95330 
ADJUSTED  SQUARED  MULT.  CORR.  .86970 
RESIDUAL  MEAN  SQUARE  2.207152 
STANDARD  ERROR  OP  ESTIMATE  1.485649 
F-ST ATISTIC  23.25 
NUMERATOR  DEG.  OF  FREEDOM  6 
DENOMINATOR  DEG.  OF  FREEDOM  14 


VARIABLE 

(REGRESSION  ( 

STANDARD  | 

STD  | 

T-  I 

NUMBER 

| COEFFICIENT! 

ERROR  (COEFF  ( 

STATISTIC  | 

INTERCEPT  |  75.43151 

2.274811 

18.3281 

33. 16  | 

716 

|  .0007247381 

.0001188431 

.7521 

6.  10| 

721 

|  .000577944( 

.0001436821 

.461( 

4.02J 

728 

1  -.001916841 

.0004319881 

-.580| 

-4.44| 

V29 

|  -.002323521 

.0002469751 

-.960( 

-9.41| 

V30 

|  .004484811 

.001843511 

.8421 

2.43| 

*  7109 

|  -.004209161 

.001414011 

-1.0761 

-2.98| 

.  _  _  _  1 

AVERAGE 

RES  DIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

2. 

20715228 

AVERAGE 

DELETED  RESIDUAL 

.  1078 

AVERAGE  SQUARED  DELETED  RESIDUAL 
(PREDICTION  MEAN  SQUARE) 

SERIAL  CORRELATION 
DURBIN- WATSON  STATISTIC 


3. 45362346 
-0.3443 
1.9962 


*  7109  »  730  *  731 
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3.  z3.z=attaha£.aX-Kafciaflial.st2£it.Mafesgg_S£.3afli 


a ALLOWS  *  CP 

3.34 

SQUARED  MULTIPLE  CORRELATION 

. 98719 

MULTIPLE  CORRELATION 

.99357 

ADJUSTED  SQUARED  MULT.  CORR. 

.98398 

RESIDUAL  MEAN  SQUARE 

1  14832.666  048 

STANDARD  ERROR  OP  ESTIMATE 

338. 869689 

F-ST ATISTIC 

308. 21 

NUMERATOR  DBG.  OF  FREEDOM 

4 

DENOMINATOR  DEG.  OF  PREEDOH 

16 

VARIABLE  | REGRESSION  | 

STANDARD  |  STD  | 

T- 

1 

NUMBER  | COEFFICIENT |  ERROE  |COEFF  |  STATISTIC  | 


INTERCEPT  |  1967.911 

2509.281  .7351 

.78| 

V21 

|  0.9385431 

.02727261  1.1511 

34.41| 

11 

|  .6453351 

.05515111  .409| 

11.701 

79 

|  63.55841 

15.61331  .157| 

4.07| 

72  L3 

(  -42.67411 

23.4578|  -.057| 

-1.821 

_  -  1 

AVERAGE 

RES IDUAL 

-.00000 

RESIDUAL  MEAN  SQUARE 

114832.66604762 

AVERAGE 

DELETED  RESIDUAL 

-15.7207 

AV BRAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

162507.99379020 

SERIAL 

CORRELATION 

-.01190 

DURBIN- 

HATSON  STATISTIC 

2.2027 

( 

k,  . 
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<*•  l4z=fialla£_Zalaa_2£JlSJlls_2B_a4afi 


MALLOHS*  CP  4.00 
SQUARED  MULTIPLE  CORRELATION  .95572 
MULTIPLE  CORRELATION  .97761 
ADJUSTED  SQUARED  MOLT.  CORE.  .94791 
RESIDUAL  MEAN  SQUARE  .108623 
STANDARD  ERROR  OP  ESTIMATE  .329579 
F- STATISTIC  122.32 
NUMERATOR  DEG.  OF  PREEDOM  3 
DENOMINATOR  DEG.  OP  PREEDOM  17 


VARIABLE  | REGRESSION  |  STANDARD  |  STD  |  T-  | 

NOMBER  | COEFFICIENT!  ERROR  |COEFP  |  STATISTIC  | 


INTERCEPT  | 

-2.  86  727 1 

1.19748) 

-1.986| 

V22  | 

1.41675| 

.1055771 

.969) 

V33  | 

.1  119651 

.0156087) 

.481| 

V18L2  | 

,0004511001 

.0001076531 

.363| 

AVERAGE  RESIDUAL  -.0000 
RESIDUAL  MEAN  SQUARE  . 10862259 
AVERAGE  DELETED  RESIDUAL  -.0211 
AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  .16228710 
SERIAL  CORRELATION  -.1115 
DURBIN- HATSON  STATISTIC  2.1324 


-2.39| 
13.42| 
7.17| 
4.  1?  I 
_ I 


.v 


f 
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5.  l5"£aak££_£i_!Ml§_iiiiii_ia_ao 


MALLOWS'  CP 

SQUARED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MULT.  CORE. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OF  ESTIMATE 
F-STATISTIC 

NUMERATOR  DEG.  OF  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


9.00 

.98412 

.99203 

.97353 

99698.508422 

315.750706 

92.93 

8 

12 


VARIABLE 

NUMBER 

|  REGRESSION  | 

|  COEFFICIENT! 

STANDARD  |  STD  |  T-  | 

ERROR  ICOEFP  !  STATISTIC  | 

INTERCEPT 

|  1659.801 

1826.13! 

.8551 

.911 

V5L1 

|  .4554321 

.04196241 

.487| 

10.85| 

*  V86 

|  16284.6! 

1333.711 

.5581 

12.21 | 

V  27 

|  174.6011 

23.02951 

.3891 

7.58! 

V13 

|  -6.24312! 

.633013! 

-.5411 

-9.86| 

V30 

|  1.018511 

.1250081 

.406! 

8.  15  | 

V25L3 

|  .0758910! 

. 01770601 

.  196| 

4.29| 

V14L3 

|  12.51111 

3.062011 

.1951 

4.09! 

V3L1 

|  -.  06  9  4  0  8  8! 

. 02873841 

-.096| 

-2.42J 

AVERAGE  RESIDUAL  -.0000 
RESIDUAL  MEAN  SQUARE  99698.50842174 
AVERAGE  DELETED  RESIDUAL  50.1657 
AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  177873.69524223 
SERIAL  CORRELATION  -.6419 
DURBIM-WATSON  STATISTIC  3.1009 


*  V86  »  V2L1/V31L3 
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6.  iizd2aIUL£ftlas-gg-HSHlg-i£A£A-afl-5S 


MALLOWS 1  CP  7.03 
SQUARED  MULTIPLE  CORRELATION  .97563 
MULTIPLE  CORRELATION  .98774 
ADJUSTED  SQUARED  MOLT.  CORR.  .96519 
RESIDUAL  MEAN  SQUARE  .035->65 
STANDARD  ERROR  OF  ESTIMATE  .188351 
F- STATISTIC  93.43 
NUMERATOR  DEG.  OF  FREEDOM  6 
DENOMINATOR  DEG.  OF  FREEDOM  14 


VARIABLE  (REGRESSION  | 

STANDARD  | 

STD  J 

T-  | 

NUMBER 

| COEFFICIENT! 

ERROR  ICOEFF  (  STATISTIC  | 

INTERCEPT  |  10.39341 

1.543111 

10.2681 

6.74| 

76L1 

|  .2368041 

.07148211 

.2421 

3.31  ( 

V9 

|  -.08655591 

.01064391 

-.5661 

-8.  13! 

77 

|  .0002867451 

.00003208231 

.481| 

8.94| 

Y9L2 

|  -.04685201 

.01240091 

-.2521 

-3.78| 

*  7101 

|  -.28675801 

.  07707351 

-. 177| 

-3.721 

**798 

I-. 0001786281 

.00008503881 

-.  148| 

-2.  10  | 

1 

A7ERAGE 

RESIDUAL 

.0000 

RESIDUAL  MEAN  SQUARE 

.03566457 

AVERAGE 

DELETED  RESIDUAL 

-.0130 

AVERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

.04762512 

SERIAL 

CORRELATION 

-.4027 

DUBBIN- 

WATSON  STATISTIC 

2.7748 

*  V101  ■  71 1/71 2 

**  798  * **  73/74 
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7.  12- -flattfeg£.2X-fiO-as  ai§-on-flaai 

MALLONS*  CP  7.00 

SQUARED  MULTIPLE  CORRELATION  .95031 

MULTIPLE  CORRELATION  .97484 

ADJUSTED  SQUARED  MULT.  CORR.  .92902 

RESIDUAL  MEAN  SQUARE  204368.171699 

STANDARD  ERROR  OP  ESTIMATE  452.070981 

F- STATISTIC  44.53 

NUMERATOR  DEG.  OP  PREEDOM  6 

DENOMINATOR  DEG.  OF  FREEDOM  14 


VARIABLE 

NUMBER 

| REGRESSION  | 

| COEFPI Cl ENT | 

STANDARD  |  STD  |  T-  | 

ERROR  ICOEFF  |  STATISTIC  | 

INTERCEPT 

|  31943.61 

1598.94| 

18.825) 

19.98| 

V 14 

|  -16.23181 

1.820121 

-.645| 

-8.92| 

V24L3 

|  -1559.20) 

162.921) 

-.602| 

-9. 57 | 

V30L3 

|  -.9908741 

.1761231 

-.383| 

-5.63) 

V24 

|  463.650) 

156.447| 

.178) 

2.96| 

71 

|  -71.98701 

23.9387) 

-.200| 

-3.01| 

V31L2 

|  -1.12124) 

.3845041 

-.227) 

-2.92| 

AVERAGE  RESIDUAL 
RESIDUAL  MEAN  SQUARE 
AVERAGE  DELETED  RESIDUAL 
AVERAGE  SQUARED  DELETED  RESIDUAL 
(PREDICTION  MEAN  SQUARE) 

SERIAL  CORRELATION 
DURBIN- HATSON  STATISTIC 


.0000 

204368.17169856 

294.0155 

1022775.54593293 

-.2652 

2.5292 


8*  78— Dollar  Valqe  of  NSN»s 


HALLOWS*  CP  6.03 
SQOASBD  MULTIPLE  CORRELATION  .97817 
MULTIPLE  CORRELATION  .98903 
ADJUSTED  SQUARED  MULT.  CORR.  .96882 
RESIDUAL  MEAN  SQUARE  .041906 
STANDARD  ERROR  OP  ESTIMATE  .204709 
P- ST ATISTIC  104.57 
NUMERATOR  DEG.  OP  PREEDOM  6 
DENOMINATOR  DEG.  OP  PREEDOM  14 


VARIABLE 

| REGRESSION  | 

STANDARD  | 

STD  { 

T-  | 

NUMBER 

| COEPPI Cl ENT | 

ERROR  |CO EPF  |  STATISTIC  | 

INTERCEPT  |  -6.  269421 

.7971071 

-5.408| 

-7.87| 

V22 

|  1.08883) 

.0695751) 

.9281 

15.651 

V33 

|  .1580551 

. 01079681 

.846| 

14.64| 

V18L2 

|  .000562664| 

.00007075001 

.563| 

7.95| 

V28L2 

|  .000215928) 

.0000459789) 

.213| 

4.70| 

V24L2 

)  -  .2104591 

.08665391 

-.118) 

-2.43| 

V30L2 

I-. 00012471 1 | 

.00007265761 

-.071| 

CM 

f* 

• 

1 

1  1 

1 

! 

1 

_  __  _  l 

AVERAGE 

RESIDUAL 

-.0000 

RESIDUAL 

MEAN  SQUARE 

. 04190588 

AVERAGE 

DELETED  RESIDUAL 

-.0416 

AVERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

.09930018 

SERIAL  CORRELATION 

-.2471 

DURBIN- WATSON  STATISTIC 

2.4907 
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9  •  SS-r£siss  vailife  ilii  Jl£iLL§_2.  a._s 


MALLOWS'  CP 

7.73 

SQUARED  MULTIPLE  CORRELATION 

.94417 

MULTIPLE  CORRELATION 

.97168 

ADJUSTED  SQUARED  MULT.  CORR. 

.92024 

RESIDUAL  MEAN  SQUARE 

3.493905 

STANDARD  ERROR  OP  ESTIMATE 

1.869199 

F-STATISTIC 

39.46 

NUMERATOR  DEG.  OF  FREEDOM 

6 

DENOMINATOR  DBG.  OF  FREEDOM  14 


7ABI ABLE 

(REGRESSION  | 

STANDARD  | 

STD  ) 

T-  I 

NUMBER 

|  COEFFICIENT) 

ERROR  JCOEFP  |  STATISTIC  | 

INTERCEPT  |  105. 628| 

15.6778| 

15.9591 

6.74| 

718L3 

|  .00230512) 

.0005058931 

.379! 

4.56  | 

711L1 

l  .001367631 

.0001848691 

.497| 

7. 40 1 

711L2 

|  .001090711 

.000240526) 

.352! 

4.53J 

71L3 

|  -.392624) 

.1076711 

-.2631 

-3.651 

V2L2 

|  -.4547041 

.1503951 

-.2651 

-3.02) 

73 1L 1 

|  -.003579781 

.001510311 

-. 1821 

-2.37 | 

1  1 

1 

1 

1 

_  .  1 

A7ERAGB 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

3.49390502 

A7 ERAGE 

DELETED  RESIDUAL 

.  1624 

A7ERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEIN  SQUARE) 

4.39817299 

SERIAL  CORRELATION 

-.0811 

DURBIH-WATSOH  STATISTIC 

2.  1517 
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1 0 .  V 1 0 — Receipts  fr om  Due 
BALLONS'  CP 

SQUARED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MULT.  CORB. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OF  ESTIMATE 
F-STATISTIC 

NUMERATOR  DEG.  OF  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


VARIABLE  | REGRESSION  |  STANDARD  |  STD  |  T-  I 
NUMBER  | COEFFICIENT!  ERROR  |COEFF  |  STATISTIC  | 

9.92| 
14.79| 
10.46J 
-9.41| 
10.461 
-5.31  I 
-2.95| 
-2.58| 
_ I 


( 


INTERCEPT  | 

33619.3! 

3387.381 

14.2631 

V11L1  | 

.7232611 

.04891351 

.739| 

V9L3  | 

-275.9041 

26.3893| 

-.598! 

V2L1  | 

-467.3091 

49.65701 

-.7681 

V1L1  I 

462.8551 

44.2548| 

.879| 

V14L2  | 

-21 .07931 

3.969611 

-.2651 

V19L2  | 

-.02  89094J 

.00981158) 

-. 1221 

724L1  | 

-45  8.0991 

177.8731 

-. 127J 

AVERAGE  RESIDUAL 
RESIDUAL  MEAN  SQUARE 
AVERAGE  D2LETED  RESIDUAL 
AVERAGE  SQUARED  DELETED  RESIDUAL 
(PREDICTION  MEAN  SQUARE) 

SERIAL  CORRELATION 
DURBIH-WATSON  STATISTIC 


.0000 

179634.21914693 

-187.0189 

741241.87052495 
.  1535 
1.6314 
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11.  7 1 1 — Number  of  NSN's  With  Dues 

MALLOWS'  CP 


SQUARED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MOLT.  CDRR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OF  ESTIMATE 
P-STATISTIC 

NUMERATOR  DEG.  OF  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


6.  16 
.94559 
.97242 
.91630 
419752.978326 
647.883460 
32.  28 
7 


13 


VARIABLE 

(REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER 

( COEFPI Cl ENT | 

ERROR  | COEFP  |  ST 

ATISTIC  | 

INTERCEPT  |  3005.021 

1641.44| 

1.342( 

1.83| 

V  30 

|  3.  089101 

.2346711 

1.066| 

13.  1  6 1 

V21 

|  -.2933051 

.  04977311 

-.430! 

-5.89| 

V13L2 

|  -3.46692( 

.8748461 

-.298! 

-3.96| 

V30L3 

|  1. 35617| 

.2479711 

.397| 

5.47| 

V15L1 

|  .1128241 

.03715561 

.222| 

3.04| 

V30L1 

|  .8061821 

.2434801 

.249J 

3.31  | 

V10L3 

|  .2358951 

. 0898720| 

.213! 

2.621 

! 

AVERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

419752 

.97832574 

AVERAGE 

DELETED  RESIDUAL 

-63.7996 

AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  654438.29917874 
SERIAL  CORRELATION  .0319 
DURBIH-WATSON  STATISTIC  1.  8048 


12.  V12--_Do.Har.  V^las^of  .Ngft's  u\$b,  „  fines 

MALLOWS'  CP  5.91 

SQUARED  MULTIPLE  CORRELATION  .96786 


MULTIPLE  CORRELATION 

.98380 

ADJUSTED  SQUARED  MULT.  CORR. 

.95409 

RESIDUAL  MEAN  SQUARE 

30033.964655 

STANDARD  ERROR  OF  ESTIMATE 

173.303101 

F- STATISTIC 

70.27 

NUMERATOR  DEG.  OP  FREEDOM 

6 

DENOMINATOR  DEG.  OP  FREEDOM  14 


variable 

(REGRESSION  | 

STANDARD  | 

STD  1 

T-  ( 

NUMBER 

| COEFFICIENT! 

ERROR  ICOEFF  | 

STATISTIC  j 

INTERCEPT 

|  -5415.791 

989.9351 

-6.696| 

-5.47| 

V30 

|  1.063061 

.06167411 

1.016| 

17.24| 

V12L1 

|  .8738331 

.07468061 

.8261 

11.701 

V10 

|  -.09716661 

.02030821 

-.283| 

-4.78J 

V9L3 

|  66.6277| 

11.77051 

.421| 

5.66| 

V15L3 

|  .05  86  2  7  81 

.01307431 

.305| 

4 . 48  ( 

*199 

I  -.3538281 

.1115741 

-.246| 

-3.17| 

1 

AVERAGE  RESIDUAL  .0000 
RESIDUAL  MEAN  SQUARE  30033.96466544 
AVERAGE  DELETED  RESIDUAL  5.8646 
AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  49457.94693316 
SERIAL  CORRELATION  -.1969 
DURBIN-WATSON  STATISTIC  2.2594 


*  V99  »  V5/V6 
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VARIABLE 

(REGRESSION  | 

STANDARD  ( 

STD  | 

T-  | 

NUMBER 

|  COEFFICIENT] 

ERROR  |COEFF  |  STATISTIC  | 

INTERCEPT 

|  51  1.3881 

449.497| 

3.039| 

1.  14  | 

VII 

|  .06117251 

.006655631 

.814| 

9.19| 

V17L1 

|  -13.46851 

2.55816) 

.4801 

-5.26) 

V7L2 

(  .  04990191 

. 0140094( 

.347| 

3.56) 

V5 

|  -.02168411 

.007504021 

-.250| 

-2.89| 

V14L2 

(  1.  144661 

.5540451 

.201  | 

2.07| 

) 

AVERAGE  RESIDUAL 

RESIDUAL  MEAN  SQUARE 

3789 

.0000 

.05305149 

AVERAGE  DELETED  RESIDUAL  .9872 

AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  5074.29841882 

-.7913 
3.5349 


SERIAL  CORRELATION 
DURBIN- WATSON  STATISTIC 


14.  U4r=fi2llftc_ialftg-al-asais.aitji-J5fiS2S-2asa 


Oi$l~ZQ_±_$R2 

MALLOWS '  CP  2.27 
SQUARED  MULTIPLE  CORRELATION  .56733 
MULTIPLE  CORRELATION  .75321 
ADJUSTED  SQUARED  MULT.  CORR.  .49097 
RESIDUAL  MEAN  SQUARE  2312.781513 
STANDARD  ERROR  OP  ESTIMATE  48.091387 
F-STATISTIC  7.43 
NUMERATOR  DEG.  OP  PREEDOM  3 
DENOMINATOR  DEG.  OP  PREEDOM 


VARIABLE 

(REGRESSION  | 

STANDARD  | 

STD  | 

T-  ( 

NUMBER 

(  COEFFICIENT! 

ERROR  (COEFF  |  STATISTIC  ( 

INTERCEPT  |  706.390| 

307.746| 

10.4801 

2.30| 

72 

|  -5.02149| 

2.623051 

-  .307| 

-1.91 | 

77 

|  -  .01459201 

.008736391 

-  .367( 

-1.67| 

*  7117 

|  8.155121 

5.080851 

.3531 

1.61  | 

AVERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

2312 

.78151325 

AVERAGE 

DELETED  RESIDUAL 

4.2713 

AV ERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

5160 

.75020309 

SERIAL  CORRELATION 

-  .3614 

DURBIN'- WATSON  STATISTIC 

2.2250 

*  7117  *  72L3  -  V1L3 
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1 5 .  I15=rl2Ul_££taa3§ 

MALLOWS '  CP 

SQUARED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MULT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OF  ESTIMATE 
F- STATISTIC 

NUMERATOR  DEG.  OF  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


6.00 

.96865 

.98420 

.95819 

807277.776588 

898.486381 

92.68 

5 

15 


VARIABLE 

NUMBER 

(REGRESSION  | 

|  COEFFICIENT! 

STANDARD  |  STD  !  T-  | 

ERROR  ICOEFF  |  STATISTIC  ( 

INTERCEPT  |  -607.6611 

1856.461 

-.138! 

-.33| 

VI 6 

|  1.024861 

.05457811 

.996! 

18.78J 

V16L3 

|  .  3263381 

.05255671 

.3101 

6.21| 

V11L1 

(  -.478515( 

. 08592441 

-.2621 

-5.57 ( 

V10L3 

|  .4792931 

.1232601 

.2201 

3.89| 

V24 

|  798.400! 

327.0641 

.118! 

2.44| 

AVERAGE 

RESIDUAL 

RESIDUAL 

MEAN  SQUARE 

807277 

.0000 

.77658777 

AVERAGE  DELETED  RESIDUAL 
AVERAGE  SQUARED  DELETED  RESIDUAL 
(PREDICTION  MEAN  SQUARE) 

SERIAL  CORRELATION 
DURBIM~ HAT SON  STATISTIC 


154.4894 

1129771.54675278 
-  .0729 
2.0812 
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16.  n^2HiSI_o£_£e!lM5_l2£_S2_L£ea§ 

HALLOWS '  CP  9.00 
SQUARED  MULTIPLE  CORRELATION  .97302 
MULTIPLE  CORRELATION  .98642 
ADJUSTED  SQUARED  MULT.  CORE.  .95503 
RESIDUAL  MEAN  SQUARE  819596.423594 
STANDARD  ERROR  OF  ESTIMATE  905.315649 
P-ST ATISTIC  54.09 
NUMERATOR  DEG.  OF  FREEDOM  8 
DENOMINATOR  DEG.  OF  FREEDOM 


variable 

| REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER 

|  COEFFICIENT! 

ERROR  ICOEFP  |  STATISTIC  | 

INTERCEPT  |  143857.1 

7951.281 

33.696| 

18.09| 

X23 

|  -2.  20757| 

.6701501 

-.249| 

-3.29| 

V27 

|  -573.0881 

57.20331 

-.585| 

-10.111 

V13L1 

|  -10.76341 

1.419641 

-.457| 

-7.581 

V16L2 

|  -.542099! 

.06029451 

-.536| 

-8.99| 

V5L1 

|  .7850761 

.1286121 

.381| 

6.  10  | 

V23L1 

|  -3.  857051 

.6673571 

-.485J 

-5.78J 

*V101 

|  -1714.291 

441.4781 

-.251| 

-3.88| 

V25L1 

|  .1674811 

. 0581434) 

.182 

2.881 

AVERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

819596 

.42359369 

AVERAGE 

DELETED  RESIDUAL 

28.9325 

AVERAGE  SQUARED  DELETED  RESIDUAL 
(PREDICTION  MEAN  SQUARE) 

SERIAL  CORRELATION 
DURBIN- HATSON  STATISTIC 


1169631.61528166 
-  .2952 
2.5432 


*  V101  ■  V 1 1/? 1 2 
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17.  n2r-Escssai_fiaaaals_£2£_a2_liaas 


MALLOWS*  CP  7.00 
SQUARED  MULTIPLE  CORRELATION  .96955 
MULTIPLE  CORRELATION  .98455 
ADJUSTED  SQUARED  MULT.  CORR.  .95649 
RESIDUAL  MEAN  SQUARE  1.483140 
STANDARD  ERROR  OP  ESTIMATE  1.217842 
F-STATISTIC  74.28 
NUMERATOR  DEG.  OP  PREEDOM  6 
DENOMINATOR  DEG.  OF  PREEDOM  14 


VARIABLE 

NUMBER 

(REGRESSION  | 

|  COEFFICIENT | 

STANDARD  |  STD  |  T-  | 

ERROR  |COEFF  |  STATISTIC  | 

INTERCEPT 

|  139.9531 

12.56481 

23.9701 

11.14| 

VI 

|  .9  124521 

.1225411 

.735( 

7.45| 

V2 

|  -.9940491 

.1204701 

-,701| 

-8.25| 

V10L3 

|  -.001475951 

.0001580701 

-.511| 

-9. 34  ( 

V27 

|  -.5781541 

. 0971230J 

-.428| 

-5.95| 

V12L2 

|  .00216739! 

.0006025731 

.265| 

3.60( 

V31L3 

|  -.003601911 

.001018981 

-. 1871 

3.531 

AVERAGE  RESIDUAL 
RESIDUAL  MEAN  SQUARE 
AVERAGE  DELETED  RESIDUAL 
AVERAGE  SQUARED  DELETED  RESIDUAL 
(PREDICTION  MEAN  SQUARE) 

SERIAL  CORRELATION 
DURBIN- WATSON  STATISTIC 


.0000 
1.48314007 
-. 2047 

2.63340180 

.1194 

1.7186 


18.  llBzzl±lkZS_2L-liQh°LlZLS 

MALLOMS* **  CP 

SQOAHED  MULTIPLE  COER ELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MULT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OP  ESTIMATE 
F-ST ATISTIC 

NUMERATOR  DEG.  0?  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


2.  76 
.89125 
. 94406 
.85500 
217389.019667 
466.249954 
24.59 


5 

15 


VARIABLE 

NUMBER 

f REGRESSION  | 

| COEFFICIENT! 

STANDARD  |  STD  |  T-  | 

ERROR  ICOEFF  |  STATISTIC  | 

INTERCEPT 

|  24839.8| 

1955. 08J 

20.2871 

12.71 | 

V27L1 

|  -223.  1481 

24.74431 

-.8511 

-9.02! 

*  VI 04 

|  10.00561 

1.756931 

.544| 

5.69! 

**757 

|  768.614| 

179.0221 

.3861 

4.29| 

V11L3 

|  -.1533451 

. 05417171 

-.259! 

-2.83| 

V22 

|  -290.1781 

117.747J 

-.234| 

-2.46 | 

AVERAGE  RESIDUAL  .0000 


RESIDUAL  MEAN  SQUARE 

217389 .01966686 

AVERAGE  DELETED  RESIDUAL 

-132.0149 

AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

525277.73567500 

SERIAL  CORRELATION 

-  .  1028 

DURBIN- MATSON  STATISTIC 

1.9676 

*  VI 04  *  VI 5/V30L2 

**  V57  *  V2L1/V30 
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( 


19  •  n2"fi!UfcS£_2f  _SSH!§-Si£!i_aa_B.2-ES3iiiliS3Qt 


MALLOHS'  CP 

SQQABSD  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MOLT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OP  ESTIMATE 
F- ST ATI STIC 

NUMERATOR  DEG.  OP  FREEDOM 
DENOMINATOR  DEG.  OP  FREEDOM 


1.60 

.67255 

.32016 

.61489 

4606085.503993 

2146.179230 

11.64 

3 

17 


<  ] 


7ARIABLE  (REGRESSION  | 

STANDARD  |  STD  | 

T-  | 

NUMBER  | COEPPICIENT! 

ERROR  ICOEPF  |  STATISTIC  ( 

INTERCEPT  J  36035.21 

4837.87)  10.4201 

7.45| 

729L2  |  -1.105361 

.407520|  -.3821 

-2.71  ( 

*  7109  |  -1.095931 

.4629341  -.3331 

-2.37| 

**799  (  -4.  15124| 

.8556221  -.674( 

-4. 85 ( 

1 

A7BRAGE  RESIDUAL 

.0000 

RESIDUAL  MEAN  SQUARE 

4606085.50399326 

A7ERAGE  DELETED  RESIDUAL 

59. 1885 

A7ERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

5318726. 32430368 

SERIAL  CORRELATION 

.2952 

DURBIN- HATSON  STATISTIC 

1.  3957 

*  ?1 09  «  730  ♦  731 
**  799  «  75/76 
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li 


20.  V22“Dolla£_I§li§_2f_NiNl5_«ith_a1Il_iO 

Ssaiiiisjaat_Bjii_N2i_oQ._ot4e£ 


MALLOHS*  CP 

SQOABED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MOLT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OP  ESTIMATE 
F-STATISTIC 

NUMERATOR  DEG.  OF  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


4.32 

.98139 

.99090 

.97585 

37809.698227 

194.447161 

162.61 

5 

15 


VARIABLE 

| REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER 

| COEFFICIENT! 

ERROR  |COEFF  |  STATISTIC  | 

INTERCEPT  |  35  2.2931 

703.4631 

.2821 

.501 

VI 9 

|  .1129061 

.005486571 

.889| 

20.531 

V25L2 

|  .03745131 

.01152791 

,145| 

3.25| 

V30 

|  -.1287571 

. 06609021 

-.0801 

-1.95! 

V25L3 

|  .04  862851 

,01385821 

.1951 

3.511 

V26L3 

|  -23.06931 

10.1815| 

-1.091 

-2.27| 

AVERAGE 

RESIOOAL 

-.0000 

RESIDUAL 

MEAN  SQUARE 

37809 

.69822727 

AVERAGE 

DELETED  RESIDUAL 

-9.8965 

AVE.  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

53450 

. 97013857 

SERIAL  CORRELATION 

-  .4548 

DURBIN- HATSON  STATISTIC 

2.8412 

2 1 . 


HALLOWS '  CP 

SQOABED  MULTIPLE  COBRELATION 
MULTIPLE  COBRELATION 
ADJUSTED  SQUARED  MULT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OF  ESTIMATE 
F-STATISTIC 

NUMERATOR  DEG.  OF  FREEDOM 
DENOMINATOR  DEG.  OP  FREEDOM 


8.00 

.99928 

.99964 

.99889 

12004.450225 

190.564822 

2566.27 

7 

13 


FA HI ABLE 

NUMBER 

(REGRESSION  | 

|  COEFFICIENT! 

STANDARD  |  STD  |  T-  | 

ERROR  |COEFF  |  STATISTIC  | 

INTERCEPT  |  17528.91 

948.217| 

5.3361 

18.49J 

726 

(  -263.7731 

6.32762( 

-.5621 

-4  1.6  91 

73 

|  .3564831 

.01735321 

.291| 

20.54| 

V4L  1 

(  246. 45  8| 

34 . 966  3  ( 

.  103| 

7.05/ 

76 

|  288.0911 

36. 1747| 

.  089( 

7.96J 

730L2 

(  .2311881 

.04780391 

.427|  , 

4.84| 

V31L2 

|  -. 2  73807( 

. 0929004( 

-.029| 

-2.95J 

718L1 

|  .07466931 

.02264221 

.028! 

3.  30  | 

_  _  I 

average 

RESIDUAL 

RESIDUAL 

MEAN  SQUARE 

12004 

.0000 

. 45022454 

AVERAGE  DELETED  RESIDUAL 

AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  21786 

10. 3959 

. 14478302 

SERIAL  CORRELATION 

DURBIN- WATSON  STATISTIC 

-  .0584 

2.0941 

r 


22.  z  22crC£iiai-IalJi§s_ 

of  _  NSN  * **  s  on  Ha,nd  Over  RO 

t_5ia 

MALLOWS'  CP 

8.51 

SQOARED  MULTIPLE  CORRELATION 

.98174 

MULTIPLE  CORRELATION 

.99033 

ADJUSTED  SQOARED  MULT.  CORR. 

.97191 

RESIDUAL  MEAN  SQUARE 

.027395 

STANDARD  ERROR  OF  ESTIMATE 

.  165513 

F-STATISTIC 

99.87 

NUMERATOR  DEG.  OP  FREEDOM 

7 

DENOMINATOR  DEG.  OF  FREEDOM 

13 

7ARI ABLE  | REGRESSION  | 

STANDARD  |  STD  |  T-  I 

NUMBER  | COEFFICIENT |  ERROR  | CO EPF  )  STATISTIC  | 


INTERCEPT  |  -.4676081 

.7437731 

-.4731 

-.63) 

721 

|  .0001880511 

.0000170698) 

.6251 

11.021 

+  798 

)-. 0005992901 

.00008492371 

-.509) 

-7.061 

710 

|  .0001 11388| 

.0000186883) 

.266) 

5.96| 

*+7109 

|  .0002476011 

.0000430743) 

.264) 

5.75) 

79L1 

|  .02167711 

.009805251 

.1331 

2.21  | 

714L2 

|  -.003798901 

.001316071 

-.114) 

-2.89) 

73L1 

|  .00002  888721 

.00001921291 

.078| 

1.50| 

_  1 

A7 BRAGS 

RESIDUAL 

.0000 

RESIDUAL  MEAN  SQUARE 

.02739467 

A7  BRAGS 

DELETED  RESIDUAL 

.0188 

A7 BRAGS 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

.07747951 

SERIAL 

CORRELATION 

-.3047 

DURBIN- 

WATSON  STATISTIC 

2.2842 

< 


*  798  » 

**  7109  *  730  ♦  731 
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23.  i22.i=EMtoE.gi.asHia.aiih.afl.aMJi3aga 


MALLOWS*  CP 

SQUARED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MOLT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OP  ESTIMATE 
F- STATISTIC 

NUMERATOR  DEG.  OF  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


7.  15 
.91875 
.95852 
. 86459 
31317.449791 
176.967369 
16.96 
8 

12 


VARIABLE 

(REGRESSION  | 

STANDARD  | 

STD  I 

T-  | 

NUMBER 

| COEFFICIENT! 

ERROR  |COEFF  |  STATISTIC  ( 

INTERCEPT  |  3186.641 

1837.97| 

6.6261 

1.73| 

V23L1 

|  .5485871 

.1079531 

.612! 

5.08| 

*  VI 07 

l  .2109181 

. 03441621 

.660| 

6.13| 

V18L1 

J  -.1293891 

. 03817251 

-.3321 

-3.39| 

V2L2 

|  22.15451 

13. 3 1 46 ( 

.178| 

1.60| 

V31L3 

|  -.3103271 

. 1643141 

-. 195| 

-1.89  | 

V5L3 

|  .06688281 

. 02395401 

.3251 

2.79J 

V31L2 

|  -.376710J 

.149538! 

-.269| 

-2.52! 

V31L1 

|  -.2322791 

.  1440401 

-. 1631 

-1.61  | 

_  _  _  _ ! 

AVERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

31317 

.44979051 

AVERAGE 

DELETED  RESIDUAL 

34.3273 

AVERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

97723 

.6122385 3 

SERIAL  CORRELATION 

-.  1603 

DUBBIN-NATSON  STATISTIC 

2. 3078 

*  VI 07  «  V21/V22 
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24  •  Hi±"Dolla£_Vatlae_of_NSIls_wit!i_2£_Dai_0saae 


MALLOWS*  CP 

a. 01 

SQ OARED  MULTIPLE  CORRELATION 

.96312 

MULTIPLE  CORRELATION 

.98139 

ADJUSTED  SQUARED  MULT.  CORE. 

.93853 

RESIDUAL  MEAN  SQUARE 

.026098 

STANDARD  ERROR  OF  ESTIMATE 

. 161548 

F- STATISTIC 

39.  17 

NUMERATOR  DEG.  OF  FREEDOM 

8 

DENOMINATOR  DEG.  OP  FREEDOM  12 


variable 

(REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER 

|  COEFFICIENT! 

ERROR  ICOEPP  |  STATISTIC  | 

INTERCEPT  |  1.34483| 

.5835661 

2.064| 

2.30| 

*V11 1 

(  .0002257561 

.000  07651691 

.2201 

2.  95  | 

711L2 

|-. 0002261551 

.00002354591 

-.742| 

-9.60| 

7  14L2 

|  .01228071 

.001588931 

.558| 

7.73| 

V6L2 

(  .4097471 

. 07467521 

.658| 

5.49| 

728L1 

|  .0003067171 

.00004530821 

.5521 

6.77| 

716L2 

| -. 0000  41 35  1  ( 

.00001153641 

-.268| 

-3. 58  | 

V6L1 

|  -.274396( 

. 0822456| 

-.436| 

-3. 34  1 

V 18 

I-. 000100363| 

.00004057661 

- . 189 ( 

-  2. 47 ( 

1 

AVERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

.02609761 

AVERAGE 

DELETED  RESIDUAL 

.  1070 

AV ERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

.30069624 

SERIAL  CORRELATION 

-.1372 

DURBIN- WATSON  STATISTIC 

2.  1487 

*V111  ■  V30L 1  -  7 31  LI 
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25. 

HALLOWS* 

CP 

5.51 

SQUARED 

MULTIPLE  CORRELATION 

.90134 

MULTIPLE 

CORRELATION 

. 94939 

ADJUSTED 

SQUARED  MOLT.  CORE. 

.85906 

RESIDUAL 

MEAN  SQUARE 

3021321 

.798640 

STANDARD 

ERROR  OF  ESTIMATE 

1738 

.194983 

F-ST ATISTIC 

21.32 

NUMERATOR  DEG.  OF  FREEDOM 

6 

DENOMINATOR  DEG.  OF  FREEDOM 

14 

VARIABLE 

(REGRESSION  ( 

STANDARD  |  5 

TD  ( 

T-  | 

NUMBER 

|  COEFFICIENT) 

ERROR  |COEFF  |  STATISTIC  ( 

INTERCEPT  |  -17625. 1| 

10288.31  - 

3.807| 

-1.71  | 

V16L3 

|  .4315011 

.106779! 

.389| 

4.04  | 

VI 8 

|  1.  90219| 

.3499461 

.5031 

5.44( 

V27 

|  376.034( 

105.5961 

.3511 

3.  56  | 

V13L1 

|  -11.59011 

2.603201 

-.454( 

-4. 45 | 

V18L3 

|  1.07558| 

.4180431 

.253| 

2.57| 

V5 

|  -.4705011 

.2522331 

-. 197| 

-1.87| 

__l 

AVERAGE 

RESIDUAL 

-.0000 

RESIDUAL 

MEAN  SQUARE 

3021321 . 

79863988 

AVERAGE 

DELETED  RESIDUAL 

145.2117 

AVERAGE  SQUARED  DELETED  RESIDUAL 
(PREDICTION  SEAN  SQUARE) 


SERIAL  CORRELATION 
DURBIN-HATSOH  STATISTIC 


3326576.75289341 
-  .0049 
2.0068 


26 .  ia6”Eer  ssjii_i2talJi5Nis_2a_aa.a4_Skic!i_2aze 


aa_S2 

MALLOWS'  CP  7.00 
SQ0AH2D  MULTIPLE  CORRELATION  .99829 
MULTIPLE  CORRELATION  .99915 
ADJUSTED  SQUARED  MULT.  CORR.  .99756 
RESIDUAL  MEAN  SQUARE  .160697 
STANDARD  ERROR  OP  ESTIMATE  .400871 
F-STATISTIC  1364.43 
NUMERATOR  DEG.  OF  FREEDOM  6 
DENOMINATOR  DEG.  OF  FREEDOM  14 


VARIABLE 

(REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER 

|  COEFFICIENT! 

ERROR  ICOEFF  |  STATISTIC  | 

INTERCEPT  |  67.50501 

4.258811 

8.316| 

15.851 

¥21 

(  -.002348221 

.00004677281 

-  .950| 

-50.201 

¥7 

|  .001300941 

.00005951981 

.  272  ( 

2  1 . 86  J 

¥8L  1 

|  .7959761 

.1494081 

.108| 

5.33( 

¥2L3 

|  .08526201 

.02678291 

•  037| 

3.18| 

F5L5 

|  .0001739321 

.00005186951 

.047| 

3.35( 

¥23 

(-. 0005473161 

.0002014151 

-.0321 

-2.721 

1 

A¥ERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

. 16069721 

AYBRAGE 

DELETED  RESIDUAL 

.0178 

AVERAGE 

SQUARED  DELETED  RESIDUAL 

.23446216 

(PREDICTION  MEAN  SQUARE) 

-. 1607 

SERIAL  CORRELATION 

2. 2740 

DOBBIN- WATSON  STATISTIC 
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27 .  m=rEsE£sat_2f_tkS_s2tal-!LalJia-2£_MNLt_2ii 
&&a4JLkidi_£axs_i2_Ro 


SALLOWS '  CP  4.06 
SQUARED  MULTIPLE  CORRELATION  .87199 
MULTIPLE  CORRELATION  .93375 
ADJUSTED  SQUARED  MULT.  CORR.  .82919 
RESIDUAL  MEAN  SQUARE  3.185242 
STANDARD  ERROR  OP  ESTIMATE  1.784725 
P- STATISTIC  20.42 
NUMERATOR  DEG.  OP  PREEDOM  5 
DENOMINATOR  DEG.  OF  FREEDOM  15 


variable 

| REGRESSION  | 

STANDARD  ( 

STD  | 

T-  | 

NUMBER 

| COEPFICIENTI 

ERROR  ) COEFP  |  STATISTIC  | 

INTERCEPT  |  93.6388| 

14.96751 

21.684| 

6.26| 

720 

|  -. 001 62900 ) 

.000813371  | 

-  .204) 

-2.00| 

75 

|  .00145372) 

.0002764761 

.6531 

5.26) 

*790 

|  -29.85341 

7.691011 

-  .454) 

-3.88| 

73 

I-. 0008191861 

.0001697311 

-  .508) 

-4.83) 

V9L3 

)  -.348726) 

. 0969697) 

-.413) 

-3.60) 

AVERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

3.  18524243 

AVERAGE 

DELETED  RESIDUAL 

-.0229 

AVERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

3.56759904 

SERIAL  CORRELATION 

-.0317 

DURBIN- WATSON  STATISTIC 

1.9893 

*  790  *  72L3/V31L3 


110 


28 .  i2arz£e2aiai_aa3-fl2i-I!£a.Sa£*2£asis_E§i2a§si 


MALLOWS' 

CP 

6.11 

SQUARED 

MULTIPLE  CORRELATION 

.95844 

MULTIPLE 

CORRELATION 

.97900 

ADJUSTED 

SQUARED  MULT.  CORR. 

.93607 

RESIDUAL 

MEAN  SQUARE 

99300 

.469606 

STANDARD 

ERROR  OF  ESTIMATE 

315 

.119770 

P- ST ATI STIC 

42.83 

NUMERATOR  DEG.  OF  FREEDOM 

7 

DENOMINATOR  DEG.  OF  FREEDOM 

13 

VARIABLE 

(REGRESSION  | 

STANDARD  |  STD  ) 

T-  I 

NUMBER 

| COEFFICIENT) 

ERROR  | COEFF  |  STATISTIC  | 

INTERCEPT  |  9274.22) 

1733.55) 

7.442) 

5.35| 

V2L1 

|  -381.7161 

31.04601  - 

1.186| 

-12.30| 

V1L1 

|  416.795| 

30.06251 

1.498) 

13.86) 

V31L1 

|  1.711851 

.2437291 

.463) 

7. 02) 

V16 

)  .1852931 

.02283011 

.635) 

8.  12  | 

VI 8 

|  -.550407) 

.0706189) 

-.541| 

-7.97| 

V28L3 

|  .2449201 

.06607871 

.220| 

3.71) 

VI 

|  -67.2197| 

20.51381 

-.254| 

-3.28| 

1 

AVERAGE 

RESIDUAL 

.0000 

RESIDUAL 

MEAN  SQUARE 

99300. 

46960555 

AVERAGE 

DELETED  RESIDUAL 

43. 1228 

AVERAGE 

SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  183358.47274424 

SERIAL  CORRELATION  -.0744 


DORBIN- MATSON  STATISTIC 


2.0587 


2  9 .  12  2rr&£a  uLat-aaS  _22i-Il§i_Sa  sii2i2sis 

Sataklisliafi 


HALLOWS'  CP 

SQUARED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MULT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OP  ESTIMATE 
F- STATISTIC 

NUMERATOR  DEG.  OP  PREEDOH 
DENOMINATOR  DEG.  OP  FREEDOM 


It. 00 
.99580 
.99790 
.99160 
24324. 142246 
155.961990 
236.96 
10 
10 


VARIABLE 

REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER 

COEFFICIENT  | 

ERROR  | COEFF  ) 

STATISTIC  | 

INTERCEPT 

25460.51 

2128.96| 

14.9661 

11.96) 

V26L1 

-41.9239) 

6.971411 

-.  184  | 

-6.011 

V2 

-264.6621 

11.3641| 

-.6401 

-23.29) 

V16 

.2630481 

.  0104603) 

.6601 

25.15) 

V7L3 

.2210601 

.0457517| 

.157) 

4. 83  | 

VI 3 

-2.099551 

.2546251 

-.208| 

-8.25| 

V7L1 

-.359601) 

.0383247| 

-.299| 

-9.38| 

V2L1 

135.775| 

16.9365) 

.309| 

8.02| 

V1L1 

-146.2211 

16.2073| 

-.395| 

-9.02| 

V29L2 

.2227931 

.0437317) 

.156| 

5.09| 

V16L3 

-.0361 171| 

.01194691 

-.089) 

-3.02| 

_ 1 

AVERAGE  RESIDUAL  .0000 
RESIDUAL  MEAN  SQUARE  24324.14224575 
AVERAGE  DELETED  RESIDUAL  12.1606 
AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE)  40923.24922145 
SERIAL  CORRELATION  -. 1558 
DUBBIN- VAT  SON  STATISTIC  2.2650 
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*  71 20  -  72L3/731 L2/730L1 
**  7108  »  723/724 
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31.  UlrzUi 
HALLOWS '  CP 

SQUARED  MULTIPLE  CORRELATION 
MULTIPLE  CORRELATION 
ADJUSTED  SQUARED  MULT.  CORR. 
RESIDUAL  MEAN  SQUARE 
STANDARD  ERROR  OP  ESTIMATE 
P- STATISTIC 

NUMERATOR  DEG.  OP  FREEDOM 
DENOMINATOR  DEG.  OF  FREEDOM 


7.00 

.96100 

.98031 

.9(1428 

8956.298228 

94.637721 

57.49 

6 

14 


VARIABLE  (REGRESSION  | 

STANDARD  | 

STD  | 

T-  | 

NUMBER  | COEFFICIENT! 

ERROR  | COEFF  |  STATISTIC  | 

INTERCEPT  |  4343.76( 

776.630! 

10.834! 

5.59J 

V7  |  -.1148631 

.  01680751 

-.486| 

-6.83| 

V32  |  114.582( 

8.171761 

.936| 

14.02| 

*  V53  |  -394.396! 

44.65771 

-.543! 

-8.83| 

V7L3  |  -. 097246 1 J 

.025261  1 1 

-.293| 

-3.85! 

V13L2  |  .7047101 

,1250381 

.3381 

5.64| 

V30L3  |  .09074021 

1  1 

.0388288! 

1 

.  149| 

1 

2-34  | 

1 

_  1 

AVERAGE  RESIDUAL 

.0000 

RESIDUAL  MEAN  SQUARE 

8956 

. 29822823 

AVERAGE  DELETED  RESIDUAL 

-.4944 

AVERAGE  SQUARED  DELETED  RESIDUAL 

(PREDICTION  MEAN  SQUARE) 

12884 

.80045932 

SERIAL  CORRELATION 

-.2007 

DURBIN- MAT SON  STATISTIC 

2.3848 

*V53  «  V2/V30 
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C.  SUMMARY 


The  equations  presented  on  the  preceding  pages  of  this 
chapter  are  remarkable  because  of  their  high  coefficient  of 
determination  (squared  multiple  correlation)  values.  These 
values  do  not  in  themselves  guarantee  predictive  power,  but 
they  do  indicate  how  well  the  independent  variables  explain 
the  variance  in  the  dependent  variables.  It  is  again 
pointed  out  that  the  data  used  ware  those  obtained  from  the 
SASST  Management  Unit  and  that  they  were  left  in  their 
original  states  with  the  exception  of  the  few  linear 
transformations  that  are  shown  with  the  regression  equations 
that  used  them.  Por  example,  7101  is  a  linear 
transformation  of  711  and  712;  7101  *  711/712.  The  data 
have  been  left  to  speak  for  themselves,  and  if  an  equation 
is  not  a  good  predictor,  then  it  was  because  the  data  could 
not  support  a  prediction. 
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7.  TESTING  THE  MODELS 


A.  INTRODUCTION 

In  Chapter  17,  the  models  were  introduced  with  the  hopes 
that  they  might  prove  to  be  accurate  enough  to  be  useful. 
They  are  tested  in  this  chapter  against  actual  SASST  data 
from  the  first  and  second  quarters  of  Fiscal  Year  1981.  At 
the  time  of  this  writing,  only  five  months  of  PY  81  data 
were  available,  but  they  are  adequate  to  show  the  predictive 
powers  of  the  various  models.  Notice  that  in  many  cases, 
the  models  are  asked  to  make  predictions  with  data  from 
outside  their  normal  operating  ranges,  or  they  are  asked  to 
make  out  of  range  predictions  from  data  within  range. 

B.  EXTRAPOLATION 

To  better  show  the  frequent  extrapolation,  the  "data 
base"  means  for  each  independent  predictior  variable  and 
each  dependent  variable  is  shown  at  the  bottom  of  the  table 
of  data  used  in  prediction.  Note  the  wide  ranges  even 
within  given  variables.  Some  error  is  naturally  introduced 
through  round-off  error.43  These  errors  are  best  seen  when 


43  This  comment  applies  to  the  recording  and  presentation  of 
data  as  well  as  to  the  equations  themselves. 
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comparing  the  dependent  variables'  data  base  leans  against 


the  predictions  of  those  variables  from  the  data  base  means 
of  the  predictor  variables.  With  very  few  exceptions,  the 
models  provide  nearly  identical  values.  The  user  of  the 
models  is  cautioned  again  that  unless  the  predictor  variable 
values  come  from  within  the  joint  region  of  the  original 
data  as  described  in  Figure  SJOINT,  the  confidence  in  the 
predictions  is  greatly  diminished. 

The  suggested  aethod  for  deteraining  whether  a  predictor 
variable  is  "stretching"  the  aodel  or  not  is  to  see  whether 
it  is  singly  within  the  original  range  of  that  variable. 
This  is  but  a  rule-of-thuab  as  it  is  conceivable  that,  with 
the  limited  number  of  monthly  data  sets  (24  months),  the 
caution  of  having  all  variables  within  the  original  data's 
joint  region,  as  per  Figure  3,  may  not  be  met.  without 
resorting  to  the  tedious  tasfc  of  going  through  each  of  the 
original  data  sets,  it  is  just  assuaed  that  the  models  will 
be  within  range  if  the  dependent  variable  and  independent 
variables  are  between  the  smallest  and  largest  values  of  the 
data  base.  For  convenience,  the  range  for  each  variable  is 
shown  in  Table  3. 

f 

ar  •  •  —  " 
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Table  3 


f 

4 


Range  of  Values  of  Data  Base  Variables 


— raff — 

— HT3FT 

— ran — 

— TTT3H - 

TT 

50.  0 

67 . 0 

7T7 

65 

85 

V2 

65.  7 

79.9 

V  18 

5032 

9624 

V3 

24918 

34367 

V19 

3889 

13739 

V4 

4.5 

8.5 

V  20 

435 

2319 

V  5 

24387 

30630 

721 

7200 

1860  1 

V6 

4.  6 

7.5 

V22 

1.0 

4.0 

V7 

18017 

24670 

V23 

12832 

14526 

V8 

3.  1 

6.8 

V  24 

1.3 

4.4 

V  9 

6  6.  7 

89.0 

V24 

15642 

33305 

V10 

395 

10810 

V26 

59.0 

88.0 

VII 

1933 

9241 

V27 

66.0 

80.0 

V12 

1714 

4765 

V  28 

2221 

6534 

V  13 

326 

890 

V  29 

3936 

9957 

V 14 

69 

398 

V  30 

28 

2752 

V  15 

20540 

37135 

V31 

259 

1762 

V16 

1522  1 

31574 

C.  ROBOSTHESS  OP  THE  MODELS 

As  seen  in  the  various  tests  following,  most  models  are 
quite  robust  except  where  the  values  of  the  predictor 
variables  are  small  and  the  "standardized  coefficients"  for 
those  variables  are  large.  The  model  descriptions  in 
Chapter  IV  show  the  standardized  coefficients  in  addition  to 
the  regression  coefficients.  Those  models,  wherein  the 
intercept  value  has  a  large  standardized  coefficient  and  the 
predictor  variables  have  relatively  small  standardized 
coefficients,  are  comparatively  insensitive  to  a  given 
predictor  variable  being  out  of  range.  In  evaluating  the 
performance  of  a  model,  it  is  recommended  that  the  errors  in 
prediction  be  evaluated  in  light  of  the  coefficient  of 


I 


( 
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the  range  of  the 


variation  for  the  independent  variable, 
independent  variable  and  the  Appendix  3  graphs  of  the  data 
base.  For  example,  when  a  given  model  predicts  within 
thirty  percent  of  the  actual  value,  this  may  be  considered  a 
useful  model  if  the  variability  and  range  for  that  variable 
are  large  and  the  model  gives  a  "ball  park"  prediction 
otherwise  not  obtainable. 

D.  TESTS  OF  THE  HODELS  BY  VARIABLE 

The  predicted  values  in  this  section  are  compared  with 
the  actual  values.  The  predictions  are  presented  along  with 
the  data  that  were  used  in  making  the  predictions.  The 
purpose  for  showing  so  many  tables  and  so  much  data  is  to 
give  the  reader  confidence  in  the  quality  of  the  equations 
and  their  predictive  power.  Remember  that  the  equations  do 
not  represent  how  things  should  be  but  rather  how  they  have 
been  in  the  past.  Note  the  "J"  column  to  the  right  side  of 
the  predicted  and  actual  values.  The  percentages  shown  are 
the  differences  between  the  predicted  and  the  actual  values 
expressed  as  a  percentage  of  the  actual  value.  In  other 
words,  in  the  first  case,  the  predicted  value  of  VI  for 
October  over-stated  the  actual  value  by  17.1*  of  the  actual 
value.  Because  the  individual  predictions  are  subject  to 
random  error  (normally  distributed  random  error) ,  the  real 


test  of  the  equation  is  in  seeing  just  how  close  a  sample  to 
the  actual  data  sample  it  can  generate.  The  statistics  are 
are  given  for  the  five  months  data  available  and  also  for 
the  1st  four  months.  Many  of  the  funding  decisions  in  the 
Marine  Corps  are  made  on  the  basis  of  periodic  data.  In 
many  of  the  cases  where  the  four  month  data  differ 
significantly  from  the  five  month  data,  it  is  because  the 
model  was  asked  to  predict  outside  of  its  range.  To  provide 
an  instant  view  of  how  close  to  the  data  base  means  the 
independent  variables*  values  are,  the  bottom  line  in  each 
of  the  "Data  Used  in  Predictions"  blocks  gives  the  data  base 
mean  for  the  individual  variables.  Using  VI  as  an  example 
again,  it  can  be  seen  that  the  February  value  of  VII  is  less 
than  half  of  its  data  base  mean.  Other  variables,  such  as 
V31,  have  more  dramatic  variances  from  their  data  base 
means.  The  Pebruary  value  of  V30,  used  in  predicting  V31, 
is  but  27  (in  thousands)  while  the  data  base  mean  is  923  (in 
thousands) ;  this  kind  of  variance  from  the  measure  of 
central  tendency  of  the  data  base  mean  for  V30  is  likely  to 
push  the  model  into  very  strange  predictions.  In  this  case, 
the  model's  prediction  of  -1.6  (in  thousands)  was  very  much 
off  the  actual  value  of  1042  (in  thousands).  The  robustness 
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of  the  aodel  can  be  seen  in  the  fact  that  the  predicted  aean 
for  the  1st  Quarter  was  only  12.3%  over  the  actual  value. 
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i  •  iirr£2 a&l si s_ Fill _  3  sis 


PREDICTED 

ACTUAL 

% 

CCTTHP^BT 

- 5775 

5970 

17 .  t 

NOV,  FT  81 

60.7 

57.3 

5.9 

DEC,  ?Y  81 

68.8 

64.  2 

7.2 

JAN,  FY  81 

57.8 

52.0 

11.2 

FEB,  FY  81 

69.  3 

66.  1 

4.8 

~r  ~i - n - r  — r- 

. 

MEANS  FOR  FIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


- - - 

P  redicted 

Actual 

* 

bZ  •  8 

59.6 

3.3 

5.9 

7.4 

61.1 

55.6 

4.2 

5.3 

6.7 

&AXA_ilSIB_IS_£afiaiSHI2fl£ 


MONTH 

VI  5 

V17 

V29 

VII 

V 1 2 

OCT 

2TB  52 

“  “7270 

582T 

"9057 

“  T7D5 

NOV 

2  4331 

73.0 

5814 

7883 

4222 

DEC 

44305 

76.0 

7983 

7828 

3700 

JAN 

23594 

69.0 

5481 

5931 

3738 

FEB 

34676 

77.0 

5476 

2982 

24  34 

H3IH3 

“2BT75 

- 7 '379 

6 1 65 

5975 

- IT  29 

MONTH 

V5L 1 

V5L2 

V7L  1 

OCT 

- 27025 

"  27078 

"TB077 

NOV 

26757 

27024 

186  16 

DEC 

26842 

26757 

18896 

JAN 

26627 

26  842 

20291 

FEB 

25705 

26627 

20131 

TSKW5 

- 27553 

- 27509 

- 22378 

VI  Data  base  lean  58.1428 

VI  predicted  froa  data  base  aeans  58.1818 


2 


Z2"!2_ZiU_£ate 


NOV,  FI  8  1 
DSC,  FY  8  1 
JAN,  FY  31 
FSB,  FY  8  1 


PREDICTED 

ACTUAL  ! 

% 

"  - 7573 

6i .  0 

T97TJ 

75.9 

73.4 

3.4 

71.1 

79.9 

-11.0 

75.2] 

68.9 

9.1 

80.9 

80.6 

.  4 

SEANS  FOR 
STD.  DEV. 
SEANS  FOR 
STD.  DEV. 


Predicted 

Actual 

* 

FIVE  MONTHS 

75 . 6” 

"7172 

3  •  3 

FIVE  MONTHS 

3.5 

7.5 

1ST  FOUR  MONTHS 

74.3 

71.3 

9.9 

1ST  FOUR  MONTHS 

2.2 

7.  1 

&in_2S£&_IM-££§2I£II0gs 


MONTH 

VI  6 

V21 

V28 

V29 

V30 

OCT — 

- 75737 

- T7T3B9 

- 333? 

- 5BZ7 

- H55 

NOV 

17699 

18615 

4942 

5184 

843 

DEC 

33605 

18702 

6446 

7983 

1200 

JAN 

16288 

19615 

3841 

5481 

8  27 

FEB 

26697 

20  287 

4452 

54  76 

1042 

FSXWS 

- ZTJE9S 

- T2599 

- 7092 

- 5755 

- 923 

MONTH 

V31 

OCT 

NOV 

DEC 

JAN 

FEB 

ITCJC&S 

5U7 

428 

1974 

926 

1042 

786 

V2  Data  base  Bean  .  72. 4904 

V2  predicted  fro*  data  base  neans  72.4905 
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3.  li^=flaafeg£.af-«SS!.£.oa.flfla3 


•■jy,  X  ,  CIO 

NOV,  PY  8  1 
DSC,  PY  81 
JAN,  PY  81 
PSB,  FY  81 


PREDICTED 

ACTUAL 

% 

S’T 

31  d51 

- 3T277 

— .  5 

8  1 

33  074 

33139 

-.  2 

8  1 

34  655 

34643 

.03 

8  1 

354731 

35489 

.  2 

81 

35780 

I  36382 

-1.7 

MEANS  FOB 
STD.  DEV. 
MEANS  FOB 
STD.  DEV. 


FIVE  MONTHS 
FIVE  MONTHS 
1ST  POOS  MONTHS 
1ST  FOUR  MONTHS 


Predicted 

Actual 

% 

34UU5 

37T7T 

-.5 

19571 

2040 

33563 

33622 

-.2 

1948 

1875 

S4IA-a££E-IL-B£S£I£II0S£ 


MONTH 

V21 

V7 

V9 

V2L3 

OCT 

T7US9 

- TEST'S 

—  S97S 

T97S 

NOV 

186  15 

18896 

70.4 

71.1 

DEC 

JAN 

m m 

20291 

20131 

76.2 

75.4 

65.7 

63.0 

FEB 

20287 

20151 

77.1 

73.4 

A  tls 

T2577 

7727V 

SS.ff 

V 3  data  base  mean  30129.41 

V3  predicted  from  data  base  means  30129.41 
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«.  Hrr£oliai_2siii£-2£Ji5lLlS-2a_iiaad 


PREDICTED 

ACTUAL 

0 

vcTj-rr ?r 

“  - TTTTT 

1 0 . 6 

-T.  9 

NOV,  FY  9  1 

13.1 

11.4 

14.9 

DEC,  FY  3  1 

11.9 

10.7 

11.2 

JAN,  FY  8 1 

12.8 

11.3 

13.3 

FEB,  FY  8  1 

12.7 

11.5 

10.4 

MEANS  FOR  FIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


Predicted 

Actual 

1 1 . 3 

TT.  T 

1.1 

.42 

12.1 

11.0 

1 .2 

.41 

&1XA-2SS&-IS-£B£2I££J3S5 


MONTH! 

V22 

V33 

V18L2 

OCT 

- T  70 

3  7 

5229 

NOV 

5.2 

38 

9624 

DEC 

4.8 

39 

7960 

JAN 

5.1 

40 

8859 

PEB 

5.2 

4  1 

8021 

2.2 

'  '  "26 

- 7220 

V«  Data  base  mean  ,  £.4667 

V4  Predicted  froa  data  base  aeans  6.4667 
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s.  iirrliai.tsi_li5JJls-silii_a.a-22 


•scTTrrsrT- 

PREDICTED 

ACTUAL 

% 

2BT77 

26757 

5  •  T 

NOV,  FT  8  1 

25  362 

26842 

-5.5 

DEC,  PI  81  1 

32603 

26627 

2.6 

JAN,  Ft  81  | 

31  333 

26705 

5.5 

FEB,  Ft  8  1  j 

27941 

26143 

7.5 

Predicted 

Actual 

*  1 

MEANS  POR  FIVE  MONTHS 

- 29721 

- 26675 

- 97*1 

STD.  DEV.  FIVE  MONTHS 

MEANS  POR  1ST  POOR  MONTHS 

2876 

29149 

26^33 

10. 0  | 

STD.  DEV.  1ST  FOUR  MONTHS 

3232 

90 

_ 1 

am_25B  ££5515X1215 


MONTH 

ffCT" 

NOV 

DEC 

JAN 

PEB 

12165 

V5L 1 

- 2762* 

26757 

26842 

266  27 

267  05 

“275*27? 

V2L1 

V31L2 

V27 

7777 

78.0 

79.0 

77.0 

77.0 

- 7*7* 

_  . 

V 1 3 

65.  7 
63.0 
73.4 
79.  9 
68.  9 

*5J 

1762 

507 

428 

1974 

- 77970 

6  3D 
679 

4  75 
516 
408 

- 57275 

T - 

r 

— 

1 - -  T 

MONTH  I 

oct* 

NOV 
DEC 
JAN 
PEB 


V30 

- TZ65 

843 
1200 
8  27 
27 


H2X6S - 772TB 


V25L3 

— 2U20? 
21727 
21495 
17191 
13148 


V14L3 

- 779 

97 

398 

363 

327 


"2777D72) - T73T7 


V3L1 

- 70F9* 

31217 

33139 

34643 

35489 

'IU7*579 


V5  Data  base  mean  27673 . 3164 

75  predicted  from  data  base  means  24046.9889 
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6.  !4rr£2lla£_IalJi§_2f 


T0CT7“7T“0'T 

PREDICTED 

ACTUAL 

% 

“  579 

— 

**Z  •  8 

NOV,  PT  3  1 

7.2 

8.3 

-13.3 

DEC,  FI  8 1 

7.1 

7.4 

-4.  1 

JAN,  PT  8  1 

7.  1 

8.  3 

-14.5 

PEB,  FT  8  1 

7.4 

9.0 

-17.8 

MEANS  POR  FITE  MONTHS 
STD.  DEV.  PIVE  MONTHS 
MEANS  POR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  PODS  MONTHS 


Predicted 

Actual 

X 

"'777 

’“7:  i 

12. 5 

.2 

.4 

7.1 

7.8 

-9.0 

.  1 

.6 

Hm_!S£!l_I]i_£E£Di£lI2£S 


MONTH 

V6L1 

V9 

V7 

V9L2 

VII 

OCT — 

575 

- 5970 

- T85T5 

- 5070 

- 9057 

NOV 

7.1 

70.  4 

18896 

66.7 

7883 

DEC 

8.3 

76.  2 

20291 

69.6 

7828 

JAN 

7.4 

75.4 

20131 

70.4 

5931 

FEB 

8.3 

77.  1 

20157 

76.2 

2982 

MEA S3 

570 

“  “0075 

- 22279 

32  •  2 

- 5075 

MONTH 

OCT” 

NOV 

DEC 

JAN 

PEB 

H2X05 

V12 

- 9705 

4222 
3700 
37  38 
24  34 

V3 

- 372T7 

33139 
3464  3 
3548  9 
36382 

V4 

“3729 

“  30729 

5.5 

76  Data  base  mean  5.8524 

V6  Predicted  croa  data  base  means  5.8863 
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7 . 


ncT7"rr_jT" 

PREDICT  ED 

ACTUAL 

% 

-  T9  507 

T85T  6 

5 .  J 

NOV,  FT  81 

19  206 

18896 

1.6 

DEC,  FT  8  1 

17682 

2  0291 

-12.9 

JAM,  FT  81 

20289 

20131 

.8 

FEB,  FT  91 

19  223 

20151 

-4.6 

1 

1 

-  - j 

Predictedi 

Actual 

% 

BEANS  FOR 

FIVE  MONTHS 

"  “T9Z07 

T95T7 

-2.1 

STD.  DEV. 

FIVE  MONTHS  1 

956| 

795 

BEAMS  FOR 

1ST  FOUR  MONTHS 

191951 

19484 

-1.5 

STD.  DEV. 

1ST  FOUR  MONTHS  i 

1104 

850 

am_2S£a_IS_££EDi£220M 


MONTH 

V 14 

V24L3 

V30L3 

V24 

VI 

OCT 

“357 

8 

—  -jirr 

1*9 

4770 

NOV 

3  27 

1.4 

28 

1.9 

57.3 

DEC 

282 

1.  8 

2452 

1.6 

64.2 

JAN 

262 

1. 8 

1265 

1.9 

52.0 

FEB 

177 

1.9 

843 

2.0 

66.1 

ME  Alls 

T  •  5 

““  ~9T5 

_ 

5HTT 

MONTH 

V31L2 

OCT 

757 

NOV 

1762 

DEC 

5  07 

JAN 

4  28 

FEB 

19  74 

flEARs 

777 

V7  Data, base  mean  , 

V 7  Predicted  rroa  data  base  Beans 
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8.  2£n£2iU£-Z&ll£-°£_£°..H£!ilS-2lUUll4 


vcT~rr8T~ 
NOV,  PT  3  1 

PREDICTED 

ACTUAL 

% 

"T? 

— B7W 
8.  9 

2b .  2 
9.0 

DEC,  PT  8  1 

1  0.3 

8.4 

22.6 

JAN,  PT  8  1 

10.7 

8.7 

23.0 

PBB,  PT  81 

11.2 

8.9 

25.8 

SEANS  FOR  PIVE  MONTHS 
STD.  DEV.  PIVE  MONTHS 
MEANS  POR  1ST  FOUR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


Predicted 

Actual 

- 

TJ.5 

8.  7 

20.7 

.6 

.3 

8.6 

10.3 

16.5 

.3 

.5 

&ilA_2S£B_IN_£EEDiCTjONS 


MONTH 

V22 

V33 

V18L2 

V28L2 

V3012 

OCT 

^579 

"“37 

9521 

"  “2929 

2b 

NOV 

5.2 

3  8 

7960 

2221 

2452 

DEC 

4.8 

39 

8859 

3334 

1265 

JAN 

5.1 

40 

8021 

4942 

843 

PEB 

5.2 

4  1 

7907 

6446 

1200 

sums 

- 272 

""  7225 

TJ29T 

997 

MONTH 

oct~- 

NOV 

DEC 

JAN 

PEB 

HBOS 

V24L2 

"T70 

1.8 

1.8 

1.8 

1.9 

— — — — 

T 

V8  Data  base  aeaa  .  !**§92§ 

V8  predicted  froa  data  base  aeans  4.8095 
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i 


A-*-* 


9 .  l2zr£atsaai_A  zailabiUti_2f  _B2_5iSiii5_2a_2aii<i 


PREDICTED 

ACTUAL 

X 

OCT,  7Y37- 

~  - 5975 

59.6 

u 

NOV,  FT  81 

96.9 

70.  4 

37.6 

DEC,  FT  31 

94.8 

76.2 

24.4 

JAN,  FT  81 

85.7 

75.4 

13.7 

FEB,  PT  3  1 

79.0 

77.  1 

2.5 

MEANS  FOB  FITE  MONTHS 
STD.  DEV.  PIVE  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


Predicted 

Actual 

% 

B5  •  2 

/J.  / 

15. b 

11.3 

3.5 

89.1 

74.8 

19.1 

8.3 

3.0 

DATA  USED  IN  PREDICTIONS 


MONTH 

V18L3 

V1 1  LI 

V11L2 

V2L2 

V31L1 

OCT 

5729 

- 5992 

T97J 

7 1  •  T 

7752 

NOV 

9624 

9057 

8992 

65.7 

507 

DEC 

7960 

7883 

9057 

63.0 

4  28 

JAN 

8859 

7828 

7883 

73.4 

1974 

FEB 

8021 

593  1 

7828 

79.9 

826 

AE  &  83 

N 

”  “5755 

7553 

7175 

"  725 

MONTH 

V1L3 

— 

OCT 

NOV 

DEC 

JAN 

FEB 

HBITT5 

60.7 

54.6 

50.0 

49.0 

57.3 

5972 

V9  Data  base  aean 

V9  predicted  froa  data  base  aeans 


80. 2856 
80.2856 
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10.  710 — Receipts  froi  Dus 


PREDICTED 

ACTUAL 

* 

"OCT,  FT  57“ 

-  “87H7 

2502 

297.3 

NOV,  FT  8  1 

4  952 

4162 

19.0 

DEC,  PT  8  1 

4  386 

5989 

-26.8 

JAN,  FT  8  1 

4537 

3163 

43.4 

FEB,  FT  8  1 

3  305 

3409 

-3.  1 

BEAMS  FOR  FIFE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  FOOS  MONTHS 


Predicted 

Actual 

* 

"  “5272 

- 3255 

2139 

2051 

5689 

3979 

43 

2142 

1487 

&m_2S£2_I!_£MDIQ£IOM 


MONTH 

V11L2 

V9L3 

72  LI 

V 1  LI 

V14L2 

OCT" 

5907 

7570 

55.  / 

- 5577 

~  “  ~T7 

NOV 

90  57 

68.  9 

63.0 

49.0 

398 

DEC 

7883 

66.  7 

73.4 

57.3 

363 

JAN 

7828 

69.  6 

79.9 

64.2 

3  27 

FEB 

59  31 

70.4 

68.9 

52.0 

282 

meANS 

5755 

32.6 

7370 

53*3 

T 

MONTH 

V19L2 

V24L1 

OCT 

"T3705 

7.  0 

NOV 

8069 

1 . 8 

DEC 

79  96 

1.9 

JAN 

101  21 

1.6 

PEB 

8183 

1.9 

HEX33 

"733 

T.  5 

VI 0  Data  base  aeaa  , 

V10  predicted  rroa  data  base  means 


5410.8828 

5410.8424 
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t  11.  iil=&!ii£*E_aUlsaisuiiik_ftiias 


PREDICTED 

ACTUAL 

r  rn 

....  i 

7388 

9087 

=1777 

NOV,  FT  8  1 

2  530 

7833 

-67.7| 

DEC,  FT  8  1 

5606 

7828 

-28.4| 

JAN,  FT  8  1 

3494 

5931 

-41.1 

FEB,  FT  8  1 

3282 

2982 

10.  1  j 

MEANS  FOR  PIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOR  1ST  FOUR  MONTHS 
STD.  DEV.  1ST  FOUR  MONTHS 


Predicted 

Actual 

% 

"3T80 

- 5-777 

33.4 

2032 

2373 

4780 

5912 

-19.  1 

2216 

3625 

DATA  OSED  IN  PREDICTION? 


MONTH 

V30 

V21 

V13L2 

V30L3 

V15L2 

OCT 

12  b5 

T7089 

“500 

U7PT 

71879 

NOV 

843 

18615 

676 

28 

25650 

DEC 

1200 

18702 

630 

2452 

21852 

JAN 

8  27 

19615 

679 

1265 

24331 

FEB 

27 

20287 

475 

843 

44305 

HBOS 

97 7 

- T2599 

-553 

- TT5 

—  2772T 

MONTH 

V30L1 

V10L3 

OCT 

NOV 

Iff? 

7787 

3276 

DEC 

843 

395 

JAN 

1200 

2602 

FEB 

8  27 

4162 

856 

56tJ  3 

VII  Data  base  aean  6675.4141 

VII  predicted  froa  data  base  means  6675.4295 
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12 .  712 — Dollar  Value  of  BSS'_s .  with  _5ues 


tsctt7T“?t” 

PREDICTED 

ACTOAL 

% 

- TT73 

5705 

5e  7 

NOV,  FT  8  1 

4  503 

4222 

5  •  7 

DEC,  PT  8  1 

3642 

3700 

-1.6 

JAN,  PT  8  1 

3  169 

3738 

-15.  2 

PEB,  PT  8  1 

2637 

2434 

8.3 

MEANS  FOB  PITE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  POR  1ST  POOH  MONTHS 
STD.  DEV.  1ST  POOH  MONTHS 


Predicted 

Actual 

% 

- 3735 

”3750 

954 

847 

4072 

4091 

- 

816 

473 

BiiA-gssa  ,m_  maisuans 


MONTH 

V30 

V12L1 

V10 

V9L3 

V15L3 

OCT” 

3255 

”  ”5233 

2502 

”  71170 

33  3  7b 

NOV 

8  43 

4705 

4162 

68.9 

31879 

DEC 

1200 

4222 

5989 

66.7 

25650 

JAN 

827 

3700 

3163 

69.6 

21852 

PEB 

27 

3738 

3409 

70.4 

24331 

HeaAS 

- 323 

”  ”3070 

- 50TT 

3275 

“  77027 

MONTH 

V5 

V6 

: 

3C7 

NOV 

DEC 

JAN 

PEB 

25757 
26842 
26627 
267  05 
26143 

”  77T 

8.3 
7.  4 
8.3 
9.  0 

SeA 

27573 

- 577 

VI 2  Data  base  lean  . 

V 1 2  predicted  zroa  data  base  aeans 


3128.5706 
3174. 1726 
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13.  ZJ<2=fiJll]!SI_flf_flSH!5-.£ZEX£233_fi!lS3_flI2£_fiea 


PREDICTED 

ACTUAL 

% 

5CT,  77  9T^ 

569 

6  J{J 

-9  •  7 

NOV,  FT  8  1 

837 

679 

23.3 

DEC,  FI  8  1 

858 

475 

80.6 

JAN,  FT  8  1 

650 

516 

26.0 

FEB,  FT  8  1 

526 

408 

28.9 

MEANS  POR  PI VE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  POR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


VI 3  Data  base  ieaa  L  572.4749 

V 1 3  predicted  from  data  base  means  571.8729 
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i  14.  714 — £o^iar_Value  of  gxgess  NSN's  Over  Rea 

<  +JSBB.  ~  ~  ~ 


PREDICTED 

ACTUAL 

% 

2/1 

3 S’? 

-26.3 

NOV,  FT  81 

196 

327 

-40.  1 

DSC,  FT  81 

137] 

232 

-51.04 

JAN,  FY  8  1  i 

181 

262 

-31.0 

FSB,  FT  8  1  | 

1391 

177 

-21.5 

Predicted] 

[  Actual 

1 

% 

MEANS  FOR 

FIVE  MONTHS 

“  TTS 

!  282 

-4H.  b 

STD.  DEV. 

FIVE  MONTHS 

92 

1  71 

MEANS  FOR 

1ST  FOUR  MONTHS 

196 

i  309 

-36.6 

STD.  DEV. 

1ST  FOUR  MONTHS 

56 

45 

DATA  USED  IN  PREDICTIONS 


MONTH 

V2 

V7 

V2L3  | 

V1L3  j 

5T7TJ 

1 9  5 1  6 

79. 5i 

STJ77 

NOV 

73.4 

18896 

71.1 

54.5 

DEC 

79  .9 

2029  1 

65.71 

50.0 

JAN 

68.9 

2013  1 

63.0 

49.0 

FEB 

80  .6 

2015  1 

73.4] 

57.3 

H2a  Ns 

72.5 

~  22279 

7273  j 

3972 

VI 4  Data  base  mean  128.9523 

V 1 4  predicted  from  data  base  means  128.9530 


{ 
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15 .  £1. 


Demands 


PREDICTED  j" 

ACTOAL 

r 

i 

i 

i 

• 

i  - 

i 

i _ 

oCTTr I  8l 

Z2UT2 

- 2TB52 

.7 

NOV,  FY  8  1 

23  603 

2433  1 

-3.0 

•  DEC,  FY  81 

37  437 

44305 

-16.0 

JAN,  FY  8  1 

20237 

23594 

-14.2 

FEB,  FY  81 

33  282 

34676 

-4.0 

MEANS  FOE  FIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOE  1ST  PIVE  MONTHS 
STD.  DEV.  1ST  PIVE  MONTHS 


DATA  USED  IN  PREDICTIONS 


V 1 5  Data  base  mean  28114.4570 

VI 5  predicted  fro*  data  base  means  28114.3148 
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i6.  zifirrfiaiisi_af 


PREDICTED 

ACTUAL 

% 

OCT,  FT  8T" 

T5TT5 

- T57TT 

~-T71 

NOV,  FY  3  1 

13751 

17699 

-22.3 

DEC,  PY  8  1 

12  597 

33605 

-52.5 

JAN,  FY  8  1 

16394 

16288 

.7 

FEB,  PY  8  1 

62381 

26697 

-76.6 

MEANS  POR  PIPE  MONTHS 
STD.  DEV.  PIVS  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


P  redicted 

Actual 

* 

T2BT9 

- 22007 

•n  T  • 

3946 

786  1 

14465 

20831 

-30. 

1648 

3556 

_ 

Q12A_2S£Q_I2_.£RS2i£2I2&5 


MONTH 

V23 

V27 

V13L3 

V16L2 

V5L1 

OCT 

17052 

79.0 

676 

“22725 

27027 

NOV 

14745 

78.  0 

630 

18108 

26757 

DEC 

14736 

79.  0 

679 

15731 

26842 

JAN 

15125 

77.  0 

475 

17699 

26627 

FEB 

15488 

77.  0 

516 

33605 

26705 

Hms 

- TC972 

- 7770 

- 552 

- 20577 

- 27573 

MONTH 

V23L1 

VII 

V12 

V25L2 

OcT 

“73555 

"  “9057 

“”  7705 

K 

~4 

a 

NOV 

146  62 

7883 

4222 

17191 

DEC 

147  45 

7828 

3700 

13148 

JAN 

14736 

593  1 

3738 

22689 

PEB 

15125 

2982 

2434 

25844 

MEANS 

“73932 

6675 

3TZ9 

fc  l 

V 1 6  Data  base  lean  , 

VI 6  predicted  from  data  base  aeans 


m 


96, 

26 


36  33 
2007 
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I — ■ 


4 

\ 


17.  7i2zr£s££sai_£s§a!iis_£2E-SQ-I£ias 


T5CT“rrrr 

I  HO  7,  FT  81 
DSC,  FT  8  1 
JAN,  FT  8  1 
FEB,  FT  81 


PREDICTED 

r  - 

ACTUAL 

| - 

** 

L 

5  9.6 

72.0 

-3.3 

77.0 

73.0 

5.5 

76.7 

76.0 

.9 

77.9 

69.0 

12.9 

76.0 

77.  0 

-1.3 

MEANS  FOR  FIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOR  1ST  FOOT R  MONTHS 
STB.  DEV.  1ST  POOR  MONTHS 


Predicted 

Actual 

% 

"  7577 

'  '73.4 

<J.  f 

3.3 

3.2 

75.3 

72.5 

3.9 

3.8 

2.9 

£m_2S£2_I£-£Mai£H2M 


MONTH 

VI 

V2 

V10L3 

V27 

V12L2 

1 

0CT~“ 

- 5979 

- 5379 

- 338T 

- 7V7U 

- T7TU 

i 

NOV 

57.3 

73.  4 

3276 

78.0 

4283 

DEC 

64.2 

79.  9 

395 

79.0 

4705 

JAN 

52.0 

68.  9 

2602 

77.0 

4222 

1 

FEB 

66.1 

80.6 

4162 

77.0 

3700 

’ 

; 

H£  aNS 

587T 

_ 

7275 

_________ 

SSB1 

- 3T0F 

MONTH 

V31L3 

OCT" 

NOV 

DEC 

JAN 

FEB 

1b  1b 
453 

4  28 

Aean£ 

6  6T 

VI 7 
V  17 


Data  base  lean 

predicted  fro  a  data  base  leans 


73.9047 

73.9045 
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IQ*  718 — Nuabey  of  Backorders 


OCT7~FY“5T- 

PREDICTED 

ACTUAL 

% 

- T1ET7 

- Bo50 

5T70 

NOV,  FY  8  1 

5  562 

8021 

-30.7 

DEC,  FY  8  1 

5  060 

7907 

-36.0 

JAN,  FY  8  1 

4697 

8560 

-45.1 

FEB,  FY  91 

7  198 

7879 

-9.6| 

MEANS  POR  FIVE  MONTHS 
STD.  DE 7.  FI7E  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  FOUR  MONTHS 


j  Predicted 

Actual 

“  *  “ 

| "  7211 

~ B2IT5 

-T27U 

f  3711 

440 

7242 

8337 

-13.0 

4285 

450 

&m_aSE&_IS-£l£3I£IJ3]»S 


MONTH 

727L1 

715 

730L2 

7  2L1 

730 

OCT 

7S7U 

- 2TB57 

28 

—  65  77 

- 7755 

NOV 

79.0 

2433  1 

2452 

63.0 

843 

DEC 

78.0 

44305 

1265 

73.4 

1200 

JAN 

79.0 

23594 

843 

79.9 

8  27 

FSB 

77.0 

34676 

1200 

68.9 

27 

WEXJI5 

- 7377 

- 2B7TB 

■"  “B97 

- 7170 

- 773 

MONTH 

V11L3 

722 

OCT 

HI  OB 

T7B 

NOV 

1933 

5.  2 

DEC 

89  92 

4.  8 

JAN 

9057 

5.  1 

FEB 

78  33 

5.  2 

3EXTJS 

7002 

- 277 

718  Data  base  7383.14286 

718  predicted  froa  data  base  neans  6957.92878 
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19 


m~aiitisL-2f_sssi§-sitli_aa.B.fi_ssmL£i§iit 

But  Not  On  0c4ey 


] 

PREDICTED  ] 

ACTUAL  I 

X 

“7799 

7596 1 

-3.5 

NOV,  FY  81  i 

10211| 

10121 

.  9 

DEC,  FY  3  1 

11  1 85 1 

8183i 

36.7 

JAN,  FY  8  1 

15137 

103911 

45.7 

FSB,  FY  3  1 

13981 

11932 

i 

17.2 

MEANS  POR  PIPE  MONTHS 
STD.  DEV.  PIVE  MONTHS 
MEANS  POR  1ST  POD B  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


Predictedj 

Actual  ] 

* 

TT6H5 | 

"  "5725| 

*T9 

29751 

1646 

11061| 

9173 

♦  20 

3086 

1258 

&iIA_23SE-I!l-£mi£II2SS 


O  I 

II 

V29L2 

V30 

V31 

V5 

V6 

OCT 

9779 

"  “7295 

S(J7 

"79757 

-  777 

NOV 

9957 

843 

428 

26842 

8.3 

DEC 

5821 

1200 

1974 

26627 

7.4 

JAN 

5184 

82  7 

826 

26705 

8.3 

PE3 

79  83 

27 

1042 

26143 

9.0 

HOTS 

572576 

- 52276 

- 79675 

"2797575 

- 5795 

V 1 9  Data  base  mean  t  9999.0781 

VI 9  predicted  from  data  base  means  3192.2467 
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I 


20.  Value, o£_»sgl§_with_a1n_RO 


Reauireieat  But  Nat  on  Orda^ 


CCT7TT“5T 
NOT,  PY  8  1 
DEC,  PY  81 
JAN,  PY  8  1 
PEB,  PY  81 


PREDICTED 

ACTUAL 

* 

~T33Z 

TC07T 

1  887 

2229 

-15.3 

1450 

1600 

-9.4 

1  372 

2745 

-50.0 

1  872 

3662 

-48.9 

BEANS  FOR  FITE  MONTHS 
STD.  DET.  PITE  MONTHS 
BEANS  FOR  1ST  POOR  MONTHS 
STD.  DET.  1ST  POOR  MONTHS 


Predicted 

Actual 

% 

TH2  3 
241 
1560 
227 

- ZZTH 

1026 

1895 

755 

~  27  •  8 

-17*7 

&UAJI5S&-IJL£I5fiI£XI2SS 


MONTH 

VI 9 

T25L2 

T30 

T25L3 

T26L3 

acT““ 

NOV 

7996 

10121 

inis 

- 7265 

843 

~7THU9 

21727 

- 59T0 

59.0 

DEC 

8183 

1719  1 

1200 

21495 

59.0 

JAN 

10391 

1314  8 

827 

17191 

59.6 

FEB 

11932 

22689 

17 

13148 

56.9 

beaNs 

9  7  HO 

ZT3«TH 

“9Z3 

27TTH 

7373 

145 

145 


0.5225 
0. 5244 


T20  Data  base  nean  . 

T20  predicted  froi  data  base  naans 


21 .  IZIzz&!Uli§JL-2£_m!s_2I}_tta&3_az§£_R2_t_SR2 


7JCT7TY  57“ 

PREDICTED  j 

ACTUAL 

* 

■sj 

a 

- T7U39 

2.6 

NOV,  PT  81 

19  398 

18615 

4.2 

DEC,  PT  8  1 

20  142 

18702 

7.7 

JAN,  FT  8  1 

20921 

19615 

5.7 

PEB,  PT  8  1 

21639 

20287 

6.7 

MEANS  POR  FIVE  MONTHS 
STD.  DEV .  FIVE  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


Predicted 

Actual 

% 

- T9 9 26 

- THB62 

- - 57^ 

1581 

1207 

19498 

18505 

5.4 

1452 

1047 

am_as£tt_iiL.££sai£miis 


MONTH 

X26 

X3 

14  LI 

16 

X30L2 

OCT 

5y  .6 

- 372T7 

”  8.4 

7,1 

*  ”  ~2B 

NOV 

56.9 

33139 

10.6 

8.3 

2452 

DEC 

58.5 

34  64  3 

11.4 

7.4 

1265 

JAN 

56.7 

35489 

10.7 

8.3 

843 

PEB 

55.4 

36382 

11.3 

9.0 

1200 

12X33 

7179 

I0T29 

—  -g-y 

•| 

1 

397 

MONTH 

OCT 

NOV 

DEC 

JAN 

PEB 

HBOS 

V31L2 

V18L1 

- 7969 

8859 
802  1 
7907 
8560 

”953 
1 1 o6* 

428 

1974 

“779 

“  “7223 

V21  Data  base  lean  12599.3125 

V21  predicted  free  data  base  means  12603.5931 
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22.  l22rr.B2LUt_Iaiiie  _2i_aSIii£_o]l_aia4_2l£E..S2 


»  ERQ 


OCT7~FT  H7“ 

PREDICTED 

ACTUAL 

% 

— ttu 

- '  4.8 

•  T5  •  7 

NOV,  FT  3  1 

3.2 

5.2 

-38.5 

DEC,  FT  81 

4.6 

4.8 

-4.2 

JAN,  FT  8  1 

4.5 

5.  1 

-11.8 

FEB,  FT  8  1 

5.4 

5.2 

3.8 

Predicted 

Actual 

% 

MEANS  FOR  FIVE  MONTHS 

"  7.3 

!  5.  IT 

=77.0 

STD.  DEV.  FIVE  MONTHS 

.8 

1  .  2 

i 

MEANS  FOR  1ST  POOR  MONTHS 

4.1 

i  5.0 

O 

• 

00 

T- 

1 

STD.  DEV.  1ST  FOUR  MONTHS 

.6 

.2 

DATA  OSED  IN  PREDICTIONS 


MONTH 

V21 

V3 

V4 

V10 

V30 

OCT- 

T7U87 

3727  7 

1  U .  b 

5772 

"7255 

NOV 

186  15 

3313  9 

11.4 

6177 

843 

DEC 

18702 

34643 

10.7 

14736 

1200 

JAN 

196  15 

3548  9 

11.3 

12241 

827 

FEB 

20287 

36382 

11.5 

18325 

27 

Hi?  A  Ns 

“17579 

- 30TZ7 

6.5 

- 3777 

723 

MONTH 

731 

V9L1 

714L2 

V3L1 

OCT 

507 

- 5577 

97 

“30577 

NOV 

4  28 

69.  6 

398 

31217 

DEC 

1947 

70.  4 

363 

33139 

JAN 

8  26 

76.  2 

327 

34643 

PEB 

1042 

75.4 

282 

35489 

HEARS 

7B5 

"  “BT73 

“TT5 

- 30775 

722  Data  base  lean 

722  predicted  froa  data  base  aeans 


2.2333 

2.3305 
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I  23. 


T  JS^TTrBT- 

PREDICT  ED 

ACTOAL 

% 

T2755 

1 4  6b  1 

•13.0 

NOV,  FY  81 

13  183 

14745 

•ID. 6 

DEC,  FY  8  1 

13426 

1  4736 

-8.9 

JAN,  FY  8  1 

13697 

15125 

-9.4 

FSB  ,  FY  8  1 

13717 

15488 

-11.4 

Predicted 

Actual 

% 

BEAMS  FOR 

FIVE  MONTHS 

13356 

14357 

rTTJ77 

STD.  DEV. 

FIVE  MONTHS 

401 

350 

BEAMS  FOR 

1ST  POOR  MONTHS 

~  13265 

14817 

-10.5 

STD.  DEV. 

1ST  FOUR  MONTHS 

400| 

209 

£iIA_JZSSB_Ui_£££DI£XI°NS 


MONTH 

V23L1 

V21 

V22 

V18L1 

V2L2 

OCT-- 

- T36S5 

- T7059 

- 473 

- 75W 

- 7777 

NOV 

14662 

1861  5 

5.2 

8859 

65.7 

DEC 

14745 

18702 

4.8 

8021 

63.0 

JAN 

14736 

19615 

5.1 

7907 

73.4 

FEB 

15125 

20287 

5.2 

8560 

79.9 

MEa  Ns 

"73785 

— TZ593 

"Z7Z 

- 7383 

7370 

MONTH 

V31 L3 

75L3 

V31L2 

V31L1 

OCT" 

NOV 

DEC 

JAN 

FEB 

HEJTSiJ 

7576 
4  53 

’!» 
4  28 

2  /  12b 

2707  8 

2684  2 

- Z7247 

453 

1762 

507 

428 

1974 

7752 

507 

428 

1974 

826 

661 

”779 

"  — 725 

723  Data  base  lean 

V23  predicted  iroa  data  base  aeans 


13971.8359 

13777.4830 
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24 .  £2  4-z£olla£_7alie_of_S^ls_wi£h_20_Da£_2sa2e 


TCCT“7T“JT* 
|  NOV,  PI  8  1 
—  8  1 


DEC, 

JAN, 


FT 

pr 


FEB,  FT 


8  1 
81 


PREDICTED 

ACTUAL 

% 

“270 

Y.  8 

T  T .  7 

4.6 

1.9 

142.  1 

4.6 

1.6 

187.5 

5.2 

1.9 

173.7 

2.8 

2.0 

. 

40.0 

Predicted 

Actual 

r  ' «  ”i 

MEANS  FOR 

FIVE  MONTHS 

“  - 177 

1.8 

hh.9| 

STD.  DEV. 

FIVE  MONTHS 

1.9 

.2 

1 

MEANS  FOR 

1ST  FOUR  MONTHS 

4.1 

1.3 

1 27. 8 1 

STD.  DEV. 

1ST  FOUR  MONTHS 

1.4 

.  1 

_ j 

2m.22S&-IE-£££QKX30N£ 


MONTH 

V30L1 

- 

V31L  1 

V11L2 

V14L2 

V6L2 

OCT 

“2752 

“  ~T762 

T933 

-  - 

-  575 

NOV 

1265 

507 

8992 

398 

6.5 

DEC 

3  43 

42  a 

9057 

363 

7.1 

JAN 

1200 

1974 

7883 

327 

8.3 

FEB 

827 

82  6 

7828 

282 

7.4 

HE  X  H5 

d  bb 

725 

7003 

-  TT5 

-  577 

MONTH 

V28L1 

V16L2 

V6L1 

V 18 

OCT 

NOV 

222T 
33  34 

22775 

18108 

~  ns 

DEC 

4942 

1573  1 

8.3 

7907 

JAN 

6446 

17699 

7.4 

8560 

PEB 

3841 

33605 

8.3 

7879 

MEANS 

7T00 

20577 

5.9 

7301 

V24  Data  base  aean  1.6429 

V24  predicted  from  data  base  leans  1.6429 
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#**'-*4 


25.  I2^-ia£eh2ass_l3sue_£on£U3§ 


TOCT7TT" 

■ffT 

NOV, 

FI 

81 

DEC, 

FT 

3  1 

JAN, 

FY 

8  1 

FEB, 

FY 

8  1 

PREDICTED 

ACTUAL 

% 

”  — 24170 

- 77TTT 

“4T7H 

27060 

13148 

105.8 

23  100 

22689 

1.8 

25  859 

25844 

.  1 

24300 

24569 

-1.  1 

MEANS  FOR 
STD.  DEV. 
MEANS  FOR 
STD.  DEV. 


FIVE  MONTHS 
FIVE  MONTHS 
1ST  POOR  MONTHS 
1ST  FOUR  MONTHS 


predicted 

Actual 

% 

-  “Z5938 

1538 
25097 
1727 

—  20558 

5356 
19718 
5654 

7075 

27.3 

_  . 

DmJZ2£&~I»_££S2I£XIOM£ 


MONTH 

V16L3 

V18 

727 

V13L1 

V18L3 

OCT 

2  J  /  2J 

- 5050 

—  7070 

b  fb 

“5220 

NOV 

224  25 

802  1 

78.0 

630 

9624 

DEC 

18108 

7907 

79.0 

679 

7960 

JAN 

15731 

8560 

77.0 

475 

8859 

FEB 

176  99 

7879 

77.0 

516 

8021 

mE  a  ns 

“70505 

1  jB  j 

7570 

552 

- 7277 

MONTH 

OCT 

NOV 

DEC 

JAN 

FEB 

HBOS 

V5 

267  57 
27842 

266  27 

267  05 
26143 

- 77575 

V25  Data  base  lean  . 

V25  predicted  fro ■  data  base  aeans 


>90.843 
>9  2.  842 


( 
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26 


•  V26 — igercent  Total  NSN*s  on  Hand  Which  Have 

An  RO 


'OCT7"T7  57" 

PREDICTED 

ACTOAL 

% 

5  0.2 

59.6 

T  •  5 ! 

NOV,  FT  81 

57.8 

56.9 

1.6 

DEC,  FY  81 

59.3 

58.5 

1 .4 

JAN,  FY  9  1 

56.1 

56.7 

-1.1 

FEB,  FY  81 

55.4 

55.4 

0 

BEANS  FOR  FIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  POOR  MONTHS 


&ilA_fl££a_IM_£IS2ICTJ9NS 


MONTH 

V21 

V7 

V8L1 

V2L3 

V5L2 

OCT 

- T70H7 

TB61  B 

6 . 5 

~  "7775 

- 27U7B 

NOV 

186  15 

18896 

8.4 

71.1 

27  0  24 

DEC 

18702 

2029  1 

8.9 

65.7 

26757 

JAN 

196  15 

20131 

8.4 

63.0 

26842 

FEB 

20287 

20151 

8.7 

73.4 

26627 

ME  A  NS 

T2577 

~  222T7 

—  "977 

"7275 

27957 

Predicted 

Actual 

% 

57  #  S 

"  — 5779 

•  7 

2.0 

1.6 

58 . 4 

57.9 

.9 

1.8 

1.4 

MONTH 

V23 

OCT” 

NOV 

DEC 

JAN 

FEB 

HEINS' 

19552 
14745 
147  36 
15125 
154  88 

- T3972 

V26  Data  base  lean  ,  73. 9047 

V26  predicted  rro«  data  base  Beans  73.9049 
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27 .  Z22rzEflESatti_l2fcalJtellflC.3Caltt&.&5&l3_gi&h 


in_lo 


PREDICTED 

ACTUAL 

% 

OCT ,  ?Y  sn 

~  - 7F77 

~  ~  7970 

•T#T 

NOV,  FT  8  1 

7  3.5 

78.0 

-5.8 

DEC,  FI  8  1 

77.0 

79.0 

-2.5 

JAN,  FT  3  1 

70.3 

77.0 

-8.7 

FEB,  FT  8 1 

65.8 

77.0 

-14.5 

SEAMS  FOR  FIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOR  1ST  POOR  MONTHS 
STD.  DEV.  1ST  FOUR  MONTHS 


Predicted 

Actual 

7 

"  "7279 

73.0 

5.0 

1.0 

74.7 

78.3 

-4.6 

3.5 

1.3 

QUA-flS£a_IIi_£ISaiiiIONS 


MONTH 

V20 

V5 

V2L2 

V31L3 

i 

<  i 
“1 
1 

- 1 

OCT 

7096 

- 26757 

7T.  f 

T5T6 

37277 

NOV 

22  29 

2684  2 

65.7 

453 

33139 

DEC 

1600 

2662  7 

63.0 

1762 

34643 

JAN 

2745 

26705 

73.4 

507 

35489 

FEB 

3662 

2614  3 

79.9 

4  28 

36382 

HE  ANS 

7757 

27673 

— 73 

_ 

"  — 55T 

—  30779 

MONTH 

V9L3 

-n 

DC  T 

MOV 

— 77 
68.9 

DEC 

66.7 

JAN 

69.6 

FEB 

70.4 

Minis 

32 « 3 

V27  Data  base  aean  „  74.3809 

V27  predicted  frca  data  base  aeans  74.7250 
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28 .  728 — Regular  and  Hot  Item  Backorders  Released 


0CT7TY“BT* 

PREDICT  ED 

ACTUAL 

% 

“5505 

|  - 317V 

7 . 5 

NO  7,  FY  8  1 

2247 

\  4942 

-54.5 

DSC,  ?Y  8  1 

3  975 

644  6 

-38.3 

JAN,  FY  9  1 

4  540 

3  841 

18.  2 

FEB ,  FY  8  1 

3439 

4452 

-22.8i 

j 

Predicted! 

Actual  1 

% 

MEANS  FOR  PI7E  MONTHS  I 

_  jj57-| 

46 U i  | 

-22 

STD.  DE7.  FI7E  MONTHS 

847  j 

1196j 

MEANS  FOR  1ST  FOUR  MONTHS  | 

3587| 

464  1 1 

-22, 

STD.  DEV.  1ST  FOUR  MONTHS  ; 

9  75  i 

1 378  j 

a  UA_2S££  -I2_£R§Di£IiONS 


MONTH 

V2L1 

V1L1 

731L1 

V 1 6 

V 1  8 

0CT“ 

- 5577 

- 5070 

- T752 

T5773T 

- 3F57 

NOV 

63.0 

49.0 

507 

17699 

8021 

DEC 

73.4 

57.  3 

428 

33605 

7907 

JAN 

79.9 

64.  2 

1974 

16288 

8560 

FEB 

68.9 

52.  0 

326 

26697 

7879 

MEa  i!8 

15 . 0 

“SOTO 

-7Z5 

2Ub9b 

_  _ 

- 717 3 

MONTH 

728L3 

71 

0CT~ 

32  21 

5970 

"" 

NOV 

2929 

57.  3 

DEC 

2221 

64.  2 

JAN 

33  34 

52.0 

FEB 

49  42 

66.  1 

HSaiIs 

— 03  77 

- 507T 

728  Data  base  lean  4091.6475 

728  predicted  from  data  base  aeans  4091.6190 
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29 .  3t22r=asLaulai:_aiia_a2l-Iifia_fiasJs2idfiis_fista]jlisijsd 


TOCTTTY^T" 
|  NOV,  FY  8  1 
DEC,  FY  8  1 
JAN,  FY  8  1 
-  FY  8  1 


wan  » 

FEB, 


PREDICTED 

ACTUAL 

% 

"  9999 

- 5B2T 

7  7.7 

6  990 

5184 

34.8 

9  189 

7933 

15.  1 

6  84  0 

548  1 

24.8 

7  746 

5476 

41.5 

MEANS  FOR  FIVE  MONTHS 
STD.  DEV.  FIVE  MONTHS 
MEANS  FOa  1ST  FOUR  MONTHS 
STD.  DEV.  1ST  FOUR  MONTHS 


Predicted 

Actual 

_ _ 

It 

a  1 52 

5989 

- 387 

1388 

1137 

8253 

6117 

34. 

1581 

1271 

&A1A_2££C -IN- El £D I £1 10 N S 


MONTH 

V26L1 

V2 

V16 

V7L3 

V  1  3 

OCT 

5970 

63.  0 

Tb73l 

"  20027 

- 930 

NOV 

59.6 

73.  4 

17699 

18644 

679 

DEC 

56.9 

79.  9 

33605 

180  17 

475 

JAN 

58.5 

68.  9 

16288 

18616 

516 

FEB 

56  .7 

80.  6 

26697 

18896 

408 

HE  ANs 

"7970 

7275 

2U59ST 

. 

"72981 

572 

MONTH 

V7L1 

V2L 1 

V1L1 

V29L2 

V16L3 

OCT 

THUT7 

- 6577 

bU .  0 

9776 

23723 

NOV 

186  16 

63.  0 

49.0 

9957 

224  25 

DEC 

18896 

73.  4 

57.3 

5821 

18108 

JAN 

20291 

79.  9 

64.2 

5184 

15731 

FEB 

201  31 

68.  9 

52.0 

7983 

17699 

BEIRS 

- 72378 

73.0 

58 . 8 

5737 

i 

l 

K. 

c 

1/ 

Jj 

V29  Data  base  lean 

V29  predicted  fro*  data  base  Beans 


6165.31 
6 165. 29 


5 

2 
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30.  V30--AQA  Dollar  Va^ue 


0CT~F?  07" 

PREDICTED 

ACTUAL 

% 

"T70S 

T755 

1771 

NOV,  PY  3  1 

901 

843 

6.9 

DEC ,  FY  3  1 

634 

1200 

-4  7.2 

JAN,  FY  8  1 

809 

827 

-2.  2 

FSB ,  FY  8  1 

-420 

27 

0 

MEANS  FOR 
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E.  PERFORMANCE  OF  THE  MODELS 

As  was  shown  in  the  preceding  pages  of  this  chapter,  the 
performance  of  the  models  and  their  ability  to  predict 
varied  considerably.  A  summary  of  their  ability  to  predict 
is  shown  in  tabular  form  in  Table  4.  From  this  table,  it  is 
shown  which  models  were  consistent  predictors.  In  those 
cases  where  the  models  did  not  make  accurate  enough 
predictions  to  be  of  use,  a  greater  data  base  would  have 
been  useful  in  eliminating  the  problem  of  the  models  being 
asked  to  operate  outside  of  their  proper  ranges.  Note  that 
many  of  the  models  functioned  quite  well  inspite  of  their 
independent  variables  being  outside  a  plus-or-minus  one 
standard  deviation  from  their  data  base  means.  Note  also 
that  all  the  models , except  those  for  73,.  V19,  720,  and  725, 
were  asked  to  make  predicitions  with  the  values  of  the 
independent  variables  or  the  dependent  variables  being  more 
than  one  standard  deviation  from  the  data  base  means. 
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As  can  be  seen  froa  Table  4,  the  aodels  for  the 
following  17  variables  are  especially  useful  in  Baking 
predict  ions: 


71 

74 

77 

717 

723 

7  30 

72 

75 

712 

718 

726 

731 

73 

76 

715 

21 

727 

The  aodels 

for 

the  following 

6 

variables 

should 

considered 

useful 

but  suspect: 

78 

79 

710 

719 

722 

725 
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The  remaining  8  models  for  the  following  variables  should  be 
considered  unreliable  with  extreme  range  data  and  should  not 
be  used  unless  it  can  be  shown  that  the/  are  being  ashed  to 
predict  within  their  joint  ranges  and  are  better  predictors 
in  the  future  than  they  are  at  the  present: 

VII  713  714  716  720  728  729 

The  fact  that  some  of  the  models  developed  herein  failed  to 
measure  up  under  real  data  tests  does  not  mean  that  those 
variables  they  were  to  predict  cannot  be  predicted,  but 
that  the  data  used  in  the  data  base  did  not  support  the 
making  of  accurate  predictions.  In  other  words,  it  just  was 
not  in  the  data.  Future  work  in  this  area  with  a  more 
extensive  data  base  as  future  data  becomes  known  and 
recorded  for  an  effort  such  as  this,  would  be  expected  to  ire 
productive.  The  limitations  imposed  by  having  only  24  sets 
of  data,  of  which  3  sets  were  used  to  create  lagged 
variables,  left  only  20  total  degress  of  freedom.  It  is 
extremely  easy  under  such  circumstances  of  a  less  than 
voluminous  data  base  to  exceed  the  joint  regions.  Of  the 
models  in  the  "don't  use"  list,  all  were  stressed  by  values 
obviously  outside  their  ranges  or  by  values  close  to  the 
edge. 
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71.  USING  THE  MODELS 


A.  INTRODUCTION 

This  chapter  is  presented  to  give  the  user  of  the  models 
a  set  of  general  procedures  for  their  use.  Because  of  the 
complexity  of  SASSY  and  the  many  jobs  in  the  SASSY 
Management  and  the  General  Account,  it  is  recognized  that  no 
one  set  of  equations  trill  provide  the  information  needed  by 
all,  and  certainly  the  set  of  thirty-one  equations  would  be 
beyond  the  needs  of  many.  For  example,  the  equations  that 
would  benefit  the  General  Account  iarehouse  Manageer  are 
considerably  different  from  are  those  that  would  benefit  an 
accounting  clerk  in  the  SASSY  Management  Unit.  The 
warehouse  manager  would  like  to  have  a  handle  on  the 
receipts  from  due,  the  number  of  NSN's  on  hand,  the  number 
of  NSN's  on  hand  with  an  RO ,  etc.  Ha  really  has  little  need 
for  the  more  esoteric  variables  as  dollar  value  of  NSN's 
with  an  RO  requirement  but  not  on  order.  His  basic  need  is 
to  know  how  much  he  has  to  hold,  in  how  many  line  items,  and 
when  and  how  much  is  cosing  in  from  dues.  Because  of  the 
varying  needs  of  the  different  users,  it  is  not  practical  to 
attempt  to  cover  all  situations  in  this  chapter.  Instead, 
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it  is  appropriate  to  discuss,  in  sore  general  terns,  the 
pitfalls  and  traps  that  can  catch  one  unaware  in  the  use  of 
regression  equations  for  prediction. 

B.  OSINS  LAGGED  7ABI&BLES 

The  ability  to  use  lagged  variables  is  a  trenendous 
advantage  for  the  values  of  the  lagged  variables  are  already 
known  and  do  not  have  to  be  estinated.  Note  that  sone  of 
the  equations  require  alnost  no  current  values,  whereas 
other  require  a  nixture  or  alnost  all  current  values.  In 
developing  the  equations,  a  real  effort  was  nade  to  use 
lagged  variables  to  the  naxinun  extent.  whenever  possible, 
a  preference  was  given  to  lagged  variables  for  inclusion  in 
the  regression  equations,  even  when  they  were  not  quite  as 
good  a  predictors  as  current  value  variables.  With  lagged 
variables, it  is  possible  to  nake  projections  ahead  of  tine 
which  serve  to  increase  various  planning  horizons.  In  the 
cases  where  the  equations  also  call  for  a  current,  that  is 
non-lagged  variable,  the  user  of  the  equations  is  forced  to 
estinate  or  predict  the  current  values  either  with  one  of 
the  other  regression  equations  or  through  sone  first  hand 
knowledge  as  to  what  the  value  will  probably  be.  In  this 
nanner,  one  could  find  hinself  using  several  equations  to 
provide  good  input  to  the  equation  predicting  the  variable 


of  interest.  »ith  the  more  "normally  distributed" 
variables,  the  user  has  the  option  of  simulating  the 
distribution  with  a  normally  distributed  random  number 
generator  to  get  a  feel  for  the  probable  range  of  the 
variable.  A  short  cut  to  this  method  is  to  take  the  Table  1 
distributions  and  means  and  enter  high  and  low  values  of  the 
current  variable  into  the  regression  equation  for  the 
variable  of  interest.  A  less  radical  approach  would  be  to 
take  a  low  value  that  was  one  standard  deviation  below  the 
mean  of  the  current  variable  and  a  high  value  that  was  one 
standard  deviation  above  the  mean.  In  the  absence  of  any 
information  about  the  current  status  of  the  SASSY  Management 
Unit  and  the  General  Account,  this  approach  seems  to  have 
merit.  It  is  especially  attractive  in  those  cases  where  the 

l 

relative  impact  of  the  current  variable  on  the  dependent 
variable  is  small.  This  can  be  seen  easily  in  the  case  of 
¥7.  Bef erring  to  the  Chapter  IT  equation  for  ¥7,  it  is  seen 
that  the  intercept  has  a  relatively  large  impact  on  the 
dependent  variable;  it  is  more  than  eighteen  times  larger 
than  the  impact  of  714,  ¥24  or  ¥1,  which  are  the  current  (or 
straight)  variables  used  in  the  equation.  The  dependent 
variable  prediction  error  is  not  very  sensitive  to  errors  in 
prediction  of  ¥1,  for  instance.  Note  that  the  standard 
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error  for  71  is  23.9  which  gives  a  lot  of  roo«  for 
prediction.  Even  an  error  of  10  percent  in  71  would  have  a 
small  impact  of  only  144  NSN's  with  an  RO  on  hand  which  is 
relatively  small  when  compared  with  the  data  base 
distribution  characteristics  of  mean  =  22219,  std.  dev.  = 
1941.  By  this  process,  the  values  of  58*  ♦  4.7%  and  58% 
-4.7%  (53.3  and  62.7%)  would  be  used  to  simulate  the 
probable  range  of  71.  This  process  would  continue  for  714 
and  724,  and  the  result  is  a  low  and  a  high  prediction 
coming  out  of  the  regression  equation  for  77.  It  is 
emphasized  that  any  time  there  is  operational  information  to 
suggest  a  probable  value  for  one  of  the  required  current 
variables,  then  that  probable  value  should  be  used  instead 
of  the  one  developed  through  the  above  process. 

For  the  user,  the  ideal  situation  would  be  to  have  an 
equation  which  has  as  its  independent  variables  only  lagged 
variables;  but  this  is  seldom  the  situation.  In  the  case  of 
78 ,  only  722  is  unknown  and  has  a  relatively  small  impact  on 
the  value  of  the  dependent  variable.  In  the  cases  of  79  and 
vIO,  all  the  variables  are  lagged,  thus  current  data  are  not 
required  in  order  for  the  user  to  sake  a  prediction. 
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C.  USING  STRAIGHT  VARIABLES 

Only  one  of  the  31  models  operates  strictly  on  straight 
variables.  The  others  use  only  lagged  variables  or  a 
combination  of  straight  and  lagged  variables.  The  goal  of 
being  able  to  predict  the  next  month's  values  without 
resorting  exclusively  to  current  data  from  that  month  has 
been  met  in  most  cases.  It  should  be  noted  that  in  the  one 
case  of  V14,  the  coefficient  of  determination  was 
significantly  lower  than  for  the  other  regression  equations. 
It  also  had  a  coefficient  of  variation  in  excess  of  .5  and 
was  highly  shewed  and  kurtotic.  In  other  words,  714  is 
minimally  predictable.  This  is  not  an  unexpected  finding 
for  one  would  not  expect  to  be  able  to  predict  the  value  of 
stock  on  order  in  excess  of  the  economic  retention  quantity 
amount.  This  is  the  value  of  stock  which  should  never  have 
been  ordered,  and  it  is  unlikely  that  such  discrepancies 
should  ever  occur  in  a  predictable  fashion. 

D.  RELATIVE  ERRORS 

The  greater  the  impact  (the  greater  the  standardized 
coefficient)  an  independent  predictor  variable  has  on  the 
predicted  dependent  variable,  the  more  care  is  required  in 
estimating  its  valae.  When  the  standardized  coefficient  is 
relatively  low,  even  a  poorly  estimated  value  for  an 
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independent  variable  may  work  reasonably  well.  In  equations 
with  few  straight  variables  and  numerous  lagged  variables, 
■uch  of  the  error  introduced  through  an  incorrect  estimate 
of  the  straight  variable  will  be  offset  by  having  concrete 
historical  data  for  the  lagged  variables.  The  user  should 
not  be  overly  concerned  with  small  errors  in  estimating  the 
straight  predictor  variables,  but  should  make  a  special 
effort  for  accuracy  when  the  straight  variable  in  question 
appears  to  have  a  large  impact  on  the  dependent  variable  as 
evidenced  by  the  standardized  regression  coefficient. 

E.  MAKING  DO  WITH  THE  "BEST  AVAILABLE  INFORMATION" 

The  new  user  of  regression  equations  tends  to  become 
overly  sensitive  to  not  having  the  data  he  really  would  like 
to  have  in  order  to  make  an  informed  prediction.  It  is 
worth  emphasizing  that  there  is  no  better  information  than 
the  "best  available"  and  that  the  user  should  not  hold  off 
making  a  prediction  just  because  he  lacks  the  data  he  would 
like.  In  such  cases,  it  is  recommended  that  the  user 
attempt  to  simulate  the  range  with  a  low  and  high  value  one 
standard  deviation  from  the  mean.  Very  frequently,  this 
simulation  will  not  be  required  for  the  user  will  be  making 
his  predictions  half  way  through  the  month  and  will  have  a 
feel  for  the  tempo  and  character  of  operations.  Even  if  the 
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prediction  is  twenty  or  thirty  percent  off  the  actual  value, 
it  will  have  been  of  significant  value;  the  variability  and 
apparent  randomness  of  the  SASSY  relationships  previously 
prevented  even  coaing  close  to  such  a  prediction. 

It  has  been  eaphasized  repeatedly  that  the  models 
require  input  that  is  within  the  range  of  the  joint  region 
of  all  the  variables  in  a  given  equation,  but  until  now, 
this  keeping  the  aodel  within  range  has  not  been  discussed 
with  the  perspective  of  using  the  best  available 
information.  Note  from  the  coaments  concerning  the  tests  of 
the  models  in  Chapter  V.  In  more  cases  than  not,  one  or 
more  of  the  dependent  variables  was  out  of  range,  or  the 
actual  value  of  the  dependent  variable  was  out  of  the  range 
of  the  two  years  of  data  that  went  into  building  the  aodel. 
Some  of  the  models  are  more  robust  than  others  and  continue 
to  provide  accurate  predictions,  but  as  was  also  shown,  some 
of  the  predictions  that  result  from  stressing  a  given  model 
beyond  its  joint  region  are  not  reliable  at  all.  A  general 
guideline  is  to  recognize,  when  using  extreme  "best 
available  information",  that  the  answers  should  be  checked 
against  the  answers  called  for  in  one's  own  judgement  and 
knowledge  of  the  situation.  .Por  example,  a  negative  value 
predicted  for  730  or  731  would  not  mean  that  the  SASSY 
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Management  Unit  had  given  a p  or  returned  funds  to  the  OPBOD 
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holder,  but  that  very  little  funds  were  being  received  from 
the  OPBOD  holder.  This  was  the  case  in  the  prediction  of 
-420  (in  thousands)  for  V30  for  February,  1981.  The  actual 
value  was  only  27  (in  thousands)  which  was  very  close  to 
zero  in  comparison  to  the  data  base  mean  of  922  (in 
thousands)  . 

F.  HIERARCHY  OF  EQUATION S  FOR  PREDICTION 

The  initial  objectives  stated  in  Chapter  II  were  to 
identify  and  quantify  SASSY  relationships  faced  by  the  SASSY 
Management  Onit.  This  has  been  done  with  the  set  of  thirty- 
one  regression  models.  A  major  spin-off  use  of  these 
equations  lies  in  their  predictive  power.  In  the  case  where 
one  wishes  to  predict  the  next  month's  values  for  the 
equationsw,  all  that  is  required  is  to  start  by  estimating 
the  values  of  the  non-lagged  variables  in  equations  that  are 
relatively  insensitive  to  errors  in  estimation. 

The  technique  used  is  that  of  letting  the  lagged 
variables  do  most  of  the  work.  Specifically,  estimates  are 
made  first  for  those  variables  which  have  as  their  combine 
total,  the  smallest  percentage  of  the  sum  of  the  standard 
coefficients  for  the  equations  given  in  Chapter  III.  It  was 
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in  this  aanner  that  the  following  hierarchy  in  Table  5  was 
developed. 


Table  5 

Hierarchy  of  Equations  for  Prediction 


7ariable 

%  Total  Std  Eoeff 

7ariable 

%  Total  Std  Coeff 

T9 - 

o 

72T~ 

710 

0 

71 

15 

724 

3 

712 

15 

716 

4 

725 

17 

77 

5 

730 

13 

718 

5 

713 

21 

714 

6 

72 

21 

727 

6 

729 

22 

717 

8 

74 

25 

731 

3 

711 

1  35 

719 

9 

75 

35 

78 

1  1 

715 

54 

728 

1  1 

720 

57 

76 

1  1 

73 

68 

723 

14 

722 

68 

726 

14 

As  can  be  seen  from  Table  5,  the  impact  of  error  in 
estimating  the  independent  variables  is  relatively  minor  for 
variables  at  the  beginning  of  the  hierarchy  and  relatively 
great  at  the  end  of  the  hierarchy.  For  instance,  for  718 
which  is  predicted  by  72711,  715/730L2,  V2L1/730,  V11L3  and 
722,  the  combined  impact  of  a  one  standard  deviation 
variance  in  715/730L2,  72L1/730  and  722  is  only  5%  of  the 
impact  of  a  one  standard  deviation  variance  in  all  the 
predictor  variables  for  718.  The  advantage  here  lies  in 
727L1  and  V11L3  being  lagged  variables  and  thus  known 
quantities.  Contrast  this  example  using  718  with  the  74 
equation  where  only  one  independent  predictor  variable  is 
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unknown  and  has  to  be  estimated 


A  one  standard  deviation 


variance  amounts  to  25*  of  the  total  impact  of  all  the 
independent  variables  varied  by  a  one  standard  deviation 
amount.  Thus,  it  is  obvious  that  if  the  values  of  the  non- 
lagged  variables  are  not  known,  they  should  be  estimated 
first  in  the  equation  for  718.  Note  that  718  is  a  predictor 
variable  in  the  equations  for  V24,  V25  and  728. 

G.  AUDITING 

One  of  the  OIC  of  the  SASSY  Management  Unit*s  major 
problems  is  in  knowing  whether  to  believe  his  audits,  his 
wall-to-wall  inventories  and  other  determination  of  stock 
held  procedures.  The  same  problem  is  true  for  the 
Comptroller,  who  is  yet  further  removed  from  the  scene  of 
operations.  The  models  contained  herein  provide  a  handy  and 
quick  way  to  audit  the  reports  of  stock  held.  When  the 
reports  are  out  of  line  with  the  projections  that  have  been 
validated  month  after  month,  it  is  clear  that  there  in  a 
need  for  further  investigation.  One  example  might  be  the 
dollar  value  of  all  stock  on  hand.  It  only  takes  three 
variables,  722,  733  (a  counting  variable  for  the  number  of 

the  period)  and  718L2  for  the  Comptroller  to  obtain  a  feel 

for  whether  he  should  believe  the  reports  of  the  value  of 
-  stock  held.  The  model  for  74  can  give  the  stock  value 

l 
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consistently  within  10X,  which  in  many  supply  systems  is 

vary  close  to  the  tolerance  level  for  wall-to-wall  annual 

inventories.  Another  audit  example,  this  tine  for  the  OIC 

of  the  SASSY  Management  Unit:  ifhen  the  OIC  asks  for  the 

dollar  value  of  stock  on  order  (V12)  he  does  not  have  to 

rely  only  on  the  report  he  gets,  but  with  only  7  variables, 

determine  himself  what  the  cost  of  stock  on  order  is  within 

I'*.  The  audit  possibilities  are  almost  limitless.  With 

these  models,  the  OIC  of  the  SASST  Management  Unit,  has  a 

very  easy  tool  to  use  for  checking  the  accuracy  of  his  own 
< 

reporting.  The  Comptroller  providing  funds  to  the  SMU  and 
wanting  to  know  the  cost  of  what  is  on  hand,  the  cost  of 
dues,  the  percent  demands  for  BO  items,  etc.,  also  has  the 
ability  to  generate  predictions  based  on  historical  data. 

H.  SUMMARY 

The  values  of  the  variables  introduced  to  the  regression 
equations  determine  the  value  of  the  predicted  variable. 
Judicial  care  must  be  exercised  in  selecting  or  simulating 
the  values.  Sophisticated  simulation  programs  are  available 
to  help  the  user  estimate  the  values  of  independent 
variables,  though  it  is  expected  that  such  accuracy  with  the 
extra  attendant  effort  would  not  be  considered  worthwhile. 
The  actual  use  of  the  equations  is  fairly  simple  and  is  very 
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easily  aade  aore  convenient  with  a  snail  prograanable  hand 
calculator  such  as  the  Texas  Instruments  11-59.  Por 
technology  transfer  purposes.  Appendix  C  TI-59  Programs,  has 
been  included  so  that  the  user  only  need  enter  the  dependent 
variable  values  in  the  lettered  registers  and  push  S/S  to 
obtain  a  prediction.  No  representation  is  made  that  the 
TI-59  programs  are  optimized  for  efficiency;  rather  they 
were  designed  strictly  for  ease  of  use  by  persons  who  have 
had  little  or  no  programming  experience.  A  short  set  of 
instructions  in  the  actual  use  of  the  TI-59  programs  is 
given  at  the  beginning  of  Appendix  C.  Once  the  programs 
have  been  keyed  into  the  calculator  the  procedures  for  the 
use  of  the  programs  are  simple  enough  not  to  require  special 
training  to  become  proficient  in  making  the  predictions. 
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VII.  TECHNOLOGY  TRANSFER 

A.  INTRODUCTION 

The  value  of  the  regressions  developed  in  this  thesis 
and  the  various  systems  relationships  being  quantified  lies 
in  their  use.  but  to  transfer  such  an  abstract  technology 
to  operational  use  at  the  SASSY  Management  unit  at  Camp 
Pendleton  and  possibly  to  other  SASSY  Management  Units 
throughout  the  Marine  corps  is  a  greater  task  than 
developing  a  new  methodology  and  a  set  of  validated 
equations.  Technology  transfer,  or  information  diffusion  as 
it  is  sometimes  called,  is  the  introduction  of  new 
equipments,  policies,  procedures  or  information  flows  to  a 
system  which  can  use  them.  There  has  to  be  a  perceived  need 
for  the  transfer  to  be  successful.  It  is  imperative  that  at 
least  those  in  the  organizational  infrastructure  support  the 
new  technology  or  they  will  tend  to  "drag  their  feet  and 
drop  an  anchor"  or  otherwise  subvert  the  transfer  effort  in 
an  attempt  to  prevent  change.  The  thesis  writer  has  no 
military  authority  in  the  commands  to  which  the  transfer  is 
to  be  made;  thus,  for  the  transfer  to  be  successful,  the  new 
technology  must  be  championed  from  within  the  infrastructure 

( 
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at  the  SASSY  Management  Unit  or  by  those  who  do  have  the 
authority  and  power  to  cause  the  transfer  to  take  place. 

B.  TRANSFER  PLAN 

The  author  approached  the  technology  transfer  problem 
siaultaneously  froa  the  perspectives  of  the  infrastructure 
and  the  formal  military  organization. 

1.  £oam£ndina_al£iSL2£.  _Ls£._l2E£S_5££lisa_§JAE22£UzI2aE 
Colonel  D.  E.  Benstead,  the  military  coaaander  with 
direct  responsibility  for  the  performance  of  the  SASSY 
Management  Unit,  was  approached  early  in  the  process,  as  was 
his  Chief  of  staff.  Colonel  G.  H.  Taylor.  The  1st  Porce 
Service  Support  Group  and  its  SASSY  Management  Unit  were 
chosen  over  the  others  because  of  Colonel  Benstead's 
background  and  the  background  of  his  officers  in  the  SASSY 
Management  Unit.  He  has  a  reputation  for  innovation  and  is 
known  for  his  developmental  work  on  major  information 
systems  introduced  Marins  Corps-wide.  Specifically,  he  is 
considered  the  "father"  of  MIMMS,  the  principle  maintenance 
management  system  which  interfaces  with  both  SASSY  and 
HAGFARS.  Colonel  Benstead's  blessing  would  not  only  open  up 
and  provide  easy  access  to  command  files  and  records,  but 
would  also  greatly  enhance  the  actual  transfer  and  the 
acceptance  with  which  the  new  technology  would  be  met. 
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Transfer  of  any  new  technology  rests  at  one  tine  or  another 
squarely  on  the  credibility  of  its  proponents.  Colonel 
Benstead  was  thus  approached  not  only  for  his  position  of 
authority  and  power  but  also  because  of  his  credibility  both 
within  his  own  command,  and  throughout  the  Marina  Corps,  as 
a  knowledgable  logistician  and  Supply  Officer  with  extensive 
systems  experience.  Any  endorseaent  of  this  thesis  effort 
and  resulting  equations  by  Colonel  Benstead  would  not  only 
add  tremendous  credibility  but  an  aura  of  their  having  cone 
fron  a  "proper"  source,  i.  e.  ,  fron  someone  with  a  Supply 
background.  The  beauty  of  selecting  Colonel  Benstead  as  the 
first  contact  lay  in  the  fact  that  combined  in  one  person 
was  authority/power,  responsibility  for  the  SASST  Management 
Unit,  and  a  technical  background,  all  of  which  would  obviate 
the  requirement  to  undertake  a  special  education  effort  to 
bring  the  principle  players  in  the  command  up  to  a  level  of 
understanding  where  they  could  comfortably  embrace  a  set  of 

"disembodied  equations."  It  helped  also  that  1st  Force 

/ 

Service  Support  Group,  as  a  command,  had  a  long  history  of 
supporting  research  and  thesis  efforts  from  such  places  as 
the  Naval  Bar  College.  In  summary,  1st  Force  Service 
Support  Group  seemed  like  an  excellent  place  at  which  to 
start. 
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2.  oi|ise£=.iar.dia£aif  -5A5SLl_aa.niae«aai_2iiit 

Major  J.  Wilson  was  the  OIC  of  the  SASSY  Management 
Unit  at  the  beginning  of  the  thesis  effort,  but  was  soon 
succeeded  by  Major  C.  Moore.  Both  of  these  OIC's  had  spent 
considerable  tine  as  guest  lecturers  to  the  Practical 
Comptrollership  Course  given  at  the  Naval  Postgraduate 
School  and  had  both  the  academic  and  work  backgrounds  to  be 
able  to  immediately  grasp  the  potential  of  a  set  of  systems 
relationship  equations  applied  to  the  SASSY  Management  Onit. 
The  skepticism  encountered  revolved  around  the  question  of 
whether  it  was  possible  to  develop  a  set  of  models  and  to 
validate  the  equations.  The  extreme  variability  of  the  data 
sets  for  each  SASSY  variable  was  nowhere  better  known  than 
in  the  SASSY  Management  Onit.  It  bears  repeating  that 
technology  transfer  attempts  are  likely  to  be  futile  without 
developing  the  interest  of  qualified  and  influential  parties 
within  the  system  who  can  promote  and  guide  its  course. 
Because  of  his  own  engineering  background  and  general 
familiarity  with  computer  assisted  statistical  analysis, 
Maj.  Moore  spend  a  great  deal  of  time  explaining  SASSY  and 
the  relationships  he  felt  could  be  quantified.  This 
developing  of  a  "contact**  within  the  system  paid  tremendous 
dividends  in  the  narrowing  down  process  of  selecting 
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predictor  variables,  and  in  obtaining  SASSY  data.  Maj. 
Hoore's  interest  served  also  to  spark  the  interest  of 
several  of  hi3  officers  at  the  SASSY  Management  Unit,  who 
will  be  there  for  some  time  after  he  is  gone.  The 
environment  looked  favorable  for  the  transfer. 

3.  £2££l£2U££/  _£lS£  t_Mii.se  _£2t£® ,  _£acjfic 

Colonel  Johnson,  the  Comptroller  for  two  thirds  of 
the  operating  forces  of  the  Marine  Corps,  was  approached 
repeatedly  during  a  two  week  period  while  he  was  instructing 
at  the  Practical  Comptrollership  Course  held  at  the  Haval 
Postgraduate  School.  He  was  interested  in  the  potential  of 
the  preliminary  regression  equations  and  wanted  to  know  what 
confidence  level  he  should  be  able  to  place  in  their 
predictions.  It  was  during  these  conversations  that  it 
became  known  to  the  thesis  writer  that  the  "budgeteers"  at 
Headquarters,  Pleet  Marina  Force,  Pacific,  would  like  to 
know  how  to  predict  such  SASSY  variables  as  the  HO  Fill 
Rates.44  The  budgeting  process  at  Headquarters  FMFPac  is  a 
major  evolution  and  has  over  the  years  become  a  fairly 
sophisticated  process  leaning  heavily  on  special  models,  the 
most  significant  of  which  is  the  Resource  Allocation  Model 


44  FMFPac  includes  a  total  of  three  of  the  four  SASSY 
Management  Units  in  the  regular  forces  of  the  Marine  corps. 
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(RAH) .  The  RAM  is  used  for  front  end  budget  preparation 
prior  the  authorization  or  appropriation  of  funds  by 
Congress.4*  The  criteria  for  funding  FHFPac  coaaands  are 
imbedded  in  the  RAH  with  respect  to  the  formal  budget  cycle. 
It  is  not  uncommon,  however,  for  significant  sums  of  aonies 
to  becoae  available  near  the  year  end.  The  logic  and 

I 

reasoning  which  served  to  allocate  resources  at  the 
beginning  of  the  budget  process  has  been  overtaken  by  events 
and  history  by  the  end  of  the  fiscal  year.  It  is  at  the  end 
of  the  fiscal  year  that  Colonel  Johnson  uses  the  RO  Fill 
Rates  of  the  FMFPac  SASSI  Hanageaent  Units  to  determine 
which  coaaands  receive  the  bulk  of  the  available  year  end 
funding.  The  general  process  at  present  is  to  weight  the 
funding  in  the  direction  of  the  SASSY  Hanageaent  Unit  with 
the  lowest  RO  Fill  Rate.4*  The  emphasis  on  RO  Fill  Rate  as  a 
performance  measurement  criterion  can  be  seen  in  the 
Headquarters,  Harine  corps  goal  of  75X  fill  for  all  RO 
requisitions. 


♦*  The  Budget  Control  and  Iapoundaent  Act  of  1974  requires 
that  authorization  bills  precede  appropriation  bills. 


4*  The  RA  *  PB  equation  is  disturbed  by  the  year  end  funding 
of  the  SASSI  Hanageaent  Unit  with  the  lowest  R3  Fill  Rates 
if  an  equivalent  amount  of  RA  aonies  is  not  made  available 
to  the  coaaands  supported  by  that  SASSI  Hanageaent  Unit. 
See  Appendix  B  for  further  discussion  of  the  corrective 
actions  currently  beinq  taken  to  sake  a  sick  SASSI 
Hanageaent  Unit  well. 
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Colonel  Johnson  i3  thus  shown  to  be  in  an  extremely 
influential  position  and  his  endorsement  of  the  SASSY 
Spending  Model  could  cause  it  t o  be  tried  throughout  FMFPac. 
By  design.  Colonel  Johnson  has  been  kept  informed  as  to  the 
progress  of  this  thesis  and  on  1  April  1981  stated 
telephonically  that  he  wanted  to  try  the  equations  developed 
in  Chapter  III  out  on  the  SASSY  Management  Unit  at  3rd  Force 
Service  Support  Group,  Okinaw^,  Japan  to  see  if  the  same 
relationships  hold  that  held  at  the  SASSY  Management  Unit 
with  1st  Force  Service  Support  Group,  Camp  Pendleton, 
California. 

C.  SUMMARY 

The  transfer  problem,  even  that  of  determining  the 
variables  for  regression  and  obtaining  the  data  in  a  useful 
and  convenient  format,  was  greatly  aided  by  having 
previously  served  on  the  General  Staff  at  1st  Force  Service 
Support  Group.  Had  this  not  been  the  case,  the  transfer 
plan  would  have  been  nearly  the  same  except  that  a  much 
greater  effort  would  have  had  to  have  been  made  in  entering 
the  command.  Letters  of  introduction  and  requests  for 
support  would  have  been  required  instead  of  personal 
acquaintance.  In  either  case,  copies  of  this  thesis  were 
planned  to  have  been  made  available  to  the  commands 


concerned.  without  having  researched  the  principals  at  the 
other  Force  Service  Support  Groups,  it  is  not  possible  to 
predict  the  level  of  interest  that  could  have  been  generated 
had  other  than  the  1st  Force  Service  Support  Group  been 
chosen  as  the  transfer  site. 

The  hey  to  successful  transfer  remains  in  having  a 
product  to  sell  that  is  credible  and  which  meets  a  perceived 
need.  If  the  organization  which  can  benefit  from  the 
technology  transfer  is  in  fact  a  viable  organization 
responding  to  changes  in  its  environment,  it  tends  to 
already  have  its  feelers  out  for  new  ideas  with  potential. 
In  predicting  the  use  of  the  equations  developed,  it  is 
fairly  conservative  to  say  that  they  will  be  used  internally 
at  the  SASSY  Management  Unit  at  1st  Force  Service  Support 
Group  for  at  least  a  while,  but  it  is  unknown  whether  the 
technology  will  '•take"  in  the  long  run,  or  whether  it  will 
ever  be  applied  to  the  other  SASSY  Management  Units.  Even 
if  the  equations  developed  for  the  SASSY  Management  Unit  at 
1st  Force  service  Support  Group  do  not  hold  for  the  other 
SASSY  Management  Units,  a  methodology  and  a  useful  variables 
list  have  been  developed  which  would  make  future  such 
efforts  that  much  easier  for  the  other  SASSY  Management 
Units.  It  is  not  anticipated  that  the  relationsips  at  the 
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other  SASSY  Management  Units  are  radically  different,  thus 
the  saee  predictor  variables  night  be  able  to  be  used.  Of 
course,  the  equation  coefficients  would  be  expected  to 
differ  because  of  the  unique  operating  characteristics  of 
each  SASSY  Management  Unit.  The  methodology  has  been 
outlined  very  specifically  in  this  thesis  in  order  than  the 
transfer  might  be  easier,  and  so  that  it  might  provide  a 
sound  basis  for  follow-on  work  with  the  other  SASSY 
Management  Units.  Appendix  C  is  a  set  of  user  instructions 
written  for  the  Texas  Instrument  TI-59  Programmable 
Calculator.  The  TI-59  was  chosen  because  it  is  readily 
available  at  minimal  cost  and  accepts  a  magnetic  card  input, 
thus  putting  the  technology  encompassed  in  the  SASSY 
Management  unit  Models  within  the  capabilities  of  clerical 
personnel  at  the  SASSY  Management  Unit.  The  transfer 
problem  was  been  reduced  in  this  to  three  components,  each 
of  which  has  been  met: 

•Develop  or  identify  a  need  so  that  it  can  be  recognized 
by  the  organization  to  which  the  technology  would  be 
transfered. 

•Develop  supporters  of  the  new  technology  both  within 
the  infrastructure  and  the  official  command  structure  of  the 
organization. 
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•Make  the  new  technology  as  sisple  and  convenient  to  use 
as  is  possible.  Ideally,  the  new  technology  would  not 
require  any  special  training  on  the  part  of  those  who  would 
be  using  it.  with  these  three  nain  points  satisfied  and 
considered  at  each  step  in  the  development  of  this  thesis, 
the  probability  of  the  SASSY  Management  Unit  at  Camp 
Pendleton  being  able  to  adopt  the  new  procedures  is  greatly 
increased. 
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VIII.  saMflAaX»-£Ofi£t25ISl!S-4ND_ss£2flil£Ne&3:ioiiS 
A.  SUMMARY 

This  thesis  writer  set  out  to  develop  a  methodology  for 
quantifying  SASSY  variables  and  presenting  the  relationships 
in  such  a  fashion  as  to  be  useful  to  the  OIC  of  the  SASSY 
Management  Unit,  and  which  could  be  used  for  predictive 
purposes  by  both  the  SASSY  Management  Unit  personnel  and 
those  who  do  the  budgeting.  To  this  end,  the  relationship 
between  SASSY,  MAG PARS  and  MIMMS  was  researched  along  with 
background  information  on  Class  I  data  processing  systems, 
supply  policy  and  budget  procedures.  A  research  design  was 
developed  which  guided  the  thesis  effort  throughout  and 
which  led  directly  into  the  construction  of  thirty-one 
regression  models.  These  models  were  then  tested  against 
actual  data  from  the  SASSY  Management  Unit  at  Camp 
Pendleton,  California,  for  the  first  five  months  of  Fiscal 
Year  1931.  The  test  results  were  separated  into  three 
categories : 

•  Useful  in  making  predictions. 

•Useful  but  suspect. 

•  Do  not  use  unless.... 
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Much  of  the  discussion  about  testing  the  nodels  was 
pertinent  to  their  use  and  led  into  a  more  detailed  set  of 
cautions  for  the  user.  The  best  of  work  loses  significance 
if  it  cannot  be  used  to  advantage.  As  detailed,  the 
eventual  transfer  of  a  sat  of  "disembodied  equations”  to 
Marine  Corps  use  was  a  constant  consideration. 

B.  CONCLUSIONS 

It  would  be  gratifying  to  conclude  that  all  the 
equations  are  accurate  predictors  which  show  causality; 
however,  that  is  not  the  case.  The  najority  of  the 
equations  developed  do,  in  fact,  make  accurate  enough 
predictions  for  general  use,  but  there  are  those  which  leave 
nuch  to  be  desired  in  the  way  of  accuracy.  The  data  base 
froa  which  the  equations  were  developed  was  United  in  its 
ability  to  have  a  joint  region  which  covered  all  the  cases 
encountered  in  the  PY  81  data.  It  has  been  shown  that  it  is 
possible  to  over-stress  the  nodels  at  the  fringes  and  beyond 
the  limits  of  the  joint  regions.  In  future  years,  when  nore 
data  is  available  to  increase  the  data  base  fron  its  neager 
twenty-four  months  of  data  sets,  it  should  be  possible  to 
further  refine  the  nodels  so  that  they  are  more  accurate, 
especially  those  which  are  presently  in  the  "do  not  use 
unless....”  category. 
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In  summary,  it  is  concluded  that  quantifiable 
relationships  between  various  important  SASSY  variables,  as 
viewed  from  the  perspective  of  the  OIC  of  the  SASSY 
Management  Unit  do  exist.  The  thesis  hypothesis  has  been 
tested  and  was  not  rejected. 

C.  RECOMMENDATIONS 

Because  of  the  success  of  this  thesis  effort  in 
developing  usable  equations  that  support  the  thesis 
hypothesis,  it  is  recommended  that: 

•The  regression  models  developed  herein  be  used  at 
the  SASSY  Management  Unit,  1st  Force  Service  Support 
Group,  Camp  Pendleton,  California. 

•The  regression  equations  be  tested  for  use  at  the 
SASSY  Management  Units  with  2nd  Force  Service 
Support  Group  and  3rd  Force  Service  Support  Group. 

•That  magnetic  card  programmable  calculators  be 
considered  for  use  in  malting  predictions  with  the 
regression  equations. 

•That  a  project  similar  to  this  thesis  be  undertaken 
to  quantify  the  relationships  facing  the  SASSY 
Management  Units  with  2nd  and  3rd  Force  Service 
Support  Groups. 
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APPENDIX  A: _ SELECTED  LIIERATORS 


A.  GENERAL 

The  excerpts  from  letters,  working  papers,  messages, 
etc.,  presented  in  this  appendix  served  to  guide  the  initial 
research  into  the  problems  facing  the  Officer-in-Charge  of 
the  SASSY  Management  Onit.  The  major  subject  areas 

addressed  are  those  dealing  with  not  knowing  the  system 
relationships  and  not  being  able  to  make  predictions.  They 
have  been  included  for  the  purpose  of  detailing  how  wide¬ 
spread  is  the  concern  for  economical  and  efficient  operation 
of  the  SASSY  Nanageaent  Onit.  The  topics  in  the  literature 
generally  fell  into  five  aain  categories: 

•HA  =  PE  effect  on  SASSY  Nanageaent  Onit  overhead 
•Performance  criteria 

•Buying  policy/stratified  cost  criteria 
•Deaand  prediction 
•Excesses/Deficiencies 

As  can  be  seen  by  the  various  commands'  comments,  there  is 
no  general  agreement  with  respect  to  solutions  to  the 


181 


problems,  or  even  to  the  causes  of  the  probleas 


The 


coaaand  or  person  authoring  each  docuaant  is  identified  in 
order  that  the  reader  aight  better  relate  to  the 
perspectives  of  the  various  levels  of  coaaand.  Before 
reading  these  exarpts,  it  will  be  helpful  to  the  reader  to 
review  Figure  1,  Chapter  III,  "Budget  and  Supply 
Relationships". 

B.  RA  =  PE  EFFECT  OH  SSO  OVERHEAD 


Subject:  OFFS  Deficiencies 


und:  On<}er  gurrent 

5HS  can  arise  whic  ‘ 


,  , _  __  accounting  procedure?, 

can  arise  which  can  result  in  a  reduction  in 
PE  without  a  corresponding  reduction  in  RA,  and  a 
reduction  m  RA  without  a  corresponding  reduction  in  PE. 

Discussion: 


1.  In  soae  instances,  a  unit  aay  take  action  that 
is  coapleteJ.y  prpper  and  in  accordance  with  current 
orders  and  directives  and  still  cause  a  reduction  in  the 
General  Account  ?E  funds  without  a  corresponding 
reduction  in  the  unit  RA.  Examples  of  such  things  are 
processing  lost  shipments  froa  outside  sources  to  units 
with  a  value  less  than  $100  and  receipt  of  aaterial  by 
the  unit  after  a  valid  cancellation  attempt  has  been 
aade. 


2.  Other  actions  which  aay  cause  a  PE  reduction 
without  a  corresponding  RA  change  are  in  direct 
violation  of  existing  orders:  however,  due  to  the  volume 
of  transactions,  they  are  extremely  difficult  to  detect. 
Even  if  detected,  it  is  lapossible  to  differentiate 
between  an  honest  Bistake  and  a  knowing  attempt  to 
acquire  material  without  charge.  They  include  such 
things  as: 

a.  Inventory  loss  when  aaterial  has  actually 
been  consuaed. 

b.  Failure  to  properly  process  receipts  followed 
by  cancellation  of  the  backorder. 


c.  Issue  to  assembly  instead  of  proper  backorder 
release. 


d,  Purpose  Code  transfer?  with  a  So  Cost  JON  not 
the  result  of  a  redistribution  within  the  major  command. 

e.  Processing  a  transaction  to  roll  material  to 
the  General  Account  but  not  actually  returning  the 
material. 

These  problems  have  been  reported  in  the  past  without 
satisfactory  results.  solutions  recommended  such  as 
"increased  command  interest"  and  "Using  Unit  Accounting 
Section  of  the  SHU  ?hould  challenge  cancellation 
requests"  ?re  not  solutions  in  the  real  world.  The 
service  unit  cannot  become  the  policeman  for  the  actions 
taking  place  within  the  supported  units  as  the 
identification  of  many  of  the  transactions  would  require 
on  site  physical  inspection  of  the  supply  account. 

3.  There  are  other  situations  which  can  result  in 
the  reverse  situation  whereby  the  HA  held  by  the  units 
is  reduced  without  a  corresponding  reduction  in  PE. 
These  are  situations  where  material  held  by  the  General 
Account  is  sold  to  a  customer  without  a  requirement  for 
replenishment  being  generated.  They  include: 

a.  Pilling  a  requisition  with  material  on  hand 
in  excess  of  the  General  Account  requisitioning 
objective. 

b.  utilizing  Rollback  material  to  satisfy 
General  Account  deficiencies. 


c.  Placing  Initial  Issue  Provisioning  (IIP) 
projects  which  are  received  free  of  charge  from  the  ICP 
in  stock  and  subsequently  selling  these  items  to  end 
use.  These  action?  are  to  some  degree  offsetting  to 
those  actions  described  in  paragraphs  1  and  2  above. 
Without  this  offest  the  General  Account  would  be  unable 
to  function  as  the  gap  between  BA  and  PE  widened  through 
the  fiscal  year.  It  is  imperative  that  the  financial 
accounting  system  be  able  to  insure  that  each  unit 
receives  exactly  its  fair  share  of  available  assets  and 
no  more  or  less. 


as 

matter  what  the  metho 
not  be  charged  for 
previously  paid  for  or 
such  as  IIP. 


That  the  accounting  system  be  revised 
charged  for  all  material  consumed  no 
hod  of  consumption  and  that  the  unit 
tliose  items  which  have  been 
acquired  through  other  sources 
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2.  ASSi§tan£_£U§£_2£_Sta£f,_£o!sEt£oll§£* 

3rd  FSSG.  ltr  51/AGB/twa  7000  of  28  Nov  1977 
to  Forge  ^eyvige  Support  section,  HQ .  _3rd  FSSG 


Subj:  Point  Paper  on  Fiscal  Related  Items  for 

Discussion  at  Headquarter s, Marine  Corps 


I.  Topic:  SflU  Operating  Overhead 

Discussion:  Funding  of  the  SM(J  is  on  a  1:1  RA  .to  PE 
funding  ratio,  operating  expenses  are  not  considered 
when  customers  make  a  buy  from  the  SMO .  The  following 
narratives,  by  functional  area,  reflect  the  deficiencies 
and  situations  the  current  system  of  funding  creates. 


A.  RQ  Deficiencies.  Items  identified  for 

replenishment  of  operating  stocks  for  the  General 
Account  at  the  commencement  of  a  fiscal  year. 


B .  SO  recomnutatio n : 

1.  The  item  review  ppoc?ss  is  a  SASSY  subsystem 
that  recomputes  the  requisitioning  objective  (RO)  per 
line  item.  The  item  review  subsystem  recomputes  the 
requisitioning  objective  based  upon  the  usage  dat?  of 
the  prime  HSS  family.  When  these  RO.  recomputations 
identify  new  RO  items  or  an  increase  m  the  existing 
requisitioning  objective.  procurement  dollars  must  be 
available  to  meet  the  additional  stockage  requirements. 
The  item  reveiw  subsystem  is  run  monthly. 

2.  Since  the  implementation  of  SASSY  there  has 
been  a  steady  increase  of  RO  items/quantities.  This  is 
caused  by  the  more  concise,  comprehensive  and  accurate 
collection  of  usage  data  and  utilization  thereof  in 
computing  valid  Ro's  at  the  General  Account  level  and 
gsing  unit?.  This  increase  will  continue  as  long  as  new 
items  are  introduced  to  the  supply  system.  Failure  to 
fund  this  overhead  expense  will  result  in  increased  RO 
deficiency,  increased  backorders  and  drop  the  RO  fill 
rate. 


.  3.  .The  .maintenance  floa£  account  and  the 
medical  section  with  the  FSSG  Logistic  Support  Units 
have  been  a  contributing  factor  in  the  recomputed 
stockage  requirements  due  to  the  free  issues  the  General 

tccount  was  required  to  transact  for  deployed  unit 
nventocies.  Issues  for  inventory  explansion,  or  the 
creation  of  new  T/E  requirements  or  the  deployment  of 
logistic  support  Units  draw  down  the  on-hand  stock.  The 
inventory  issues  force  automatic  buys  through  SASSY. 
The  automatic  buy  usage  data  justify  the  creation  and/or 
expansion  of  the  current  requisitioning  objective.  Thus 
a  vicious  cycle  is  in  existence  to  provide  supply 
support  that's  commensurate  to  the  customers'  needs: 
however,  the  General  Account  cannot  keep  pace  with  SASSY 
unless  funding  is  made  commensurate  with  the  computed 
stockage  requirements  . 
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5.  Obsolete  items  generate  excess 
drain  the  stocfcage  availability  in  a  direct 
the  creation  of  no  HO  items  without 
financially  drain  the  account . 


stocks  which 
relation  and 
sales  and 


3.  saaaaaAiia-Seagsal*  JE3g£as_U£..iaz&tz3ifl_Z&go 

2f_ll_££]2_1973 


Subj:  policy  Change  for  the  Management  of  Reqaisit ional 

Authority  (RA)  in  FMFPac 


1. 

requisi 


purpose, 
itlona 


_  To  establish 

onal  authority  to  Fleet 


Solicy  for  allocating 
arine  Force,  Pacific. 


2.  Background .  We  hare  been  allocating  Reguisit ional 
authority  Thai  on  the  premise  that  a  balance  between  RA 
and  planning  estimate  (PE)  (procurement)  funds  had  to  be 
maintained  each  fiscal  year.  Thus,  when  aide-year  or 
year- end  PE  procurement  funds  were  allocated,  we  matched 
these  funds  with  requisitional  authority.  The  result 
was  that  commands  pushed  to  obligate  the  additional  RA 
before  year-end  which  created  a  last  minute  sugre  of 
demand  against  the  SASST  Management  Unit  (SMO). 
Moreover,  because  units  were  pressed  to  obligate  RA 
quickly,  the  items  requisitioned  were  pften  not  those 
most  needed  by  those  easiest  to  requisition.  Demand  not 
only  went  up,  but  the  items  demanded  were  different  from 
those  ordered  in  the  first  eleven  months  of  the  fiscal 
year.  These  surges  in  demand  and  changes  in  the  demand 
patterns  complicate  the  SMO  managers'  inventory 
management  problem. 


4.  Discussion.  The  requirement  to  match  RA  and  PE 
procurement^  Iff  each  year  ps  self-imposed  ana  not  a 
requirement  of  higher  authority.  Therefore,  we  intend 
to  balance  RA  and  PE  procurement  over  the  long  run 
instead  of  within  each  fiscal  year.  For  example,  PE 
procurement  funds  may  be  issued  at  mid-year  or  year-end 
without  matching  RA.  PSSG  commanders  can  use  these 
funds  to  build  inventories  against  which  RA  can  be 
issued  next  year.  ,  Conversely,  RA  may  be  advanced  to 
commands  as  required  temporarily  drawing  inventories 
down,  year-end  surges  of  demand  can  thus  be  avoided  and 
SMO  managers  should  be.  better  able  to  plan  their 
inventories.  Close  liaison  between  this  Headquarters 
and  FSSG  commanders  will  be  required  for  effective 
implementation  of  this  policy . 
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AGENDA  ITEM.  Funding  for  the  General  Account 
PREPARING  COMMAND.  1st  F  SSG 

BACKGROUND.  There  has  been  continuing  dialogue 

regaraTng~the  proper  funding  levels  to  be  allocated  to 
the  General  Account.  The  perception  of  financial 
managers  is  that  an  inordinate  share  of  financial 
resources  is  applied  to  th?  SMCJ  without  a  commensurate 
material  return.  This  view  has  often  been  debated 
within  the  financial  community.  Nonetheless,  there  has 
yet  to  be  developed  an  alternative  short  ten  solution 
m  the  Force  which  could  at  least  be  described  as  a 

resolution  by  N3S.  In  the 
programmed  attempts  to  alter 
through  changes  in  Force  funding 

allocations.  such  techniques  as  issuing  more  OFFS  than 
OPBOD  procurement  at  one  point  in  the  fiscal  year  and 
more  OpBOD  than  OFFS  at  year  end  have  been  employed.  In 
addition,  advances  of  QPbOD  procurement  have  been  issued 
from  fourth  quarter  funds  during  the  first  half  of  the 
fiscal  year.  At  present,  a  greater  amount  of 

requisitions!  authority  than  OPBOD  procurement  is 

available  within  I  NAP.  The  net  result  of  these 

golicies  has  been  to  create  a  material  debt  within  the 
eneral  Account.  This  material  debt  is  reflected  not 
only  in  the  performance  criteria  established  by  CMC,  but 
also  m  the  reduced  ability  of  the  SHU  to  sustain  timely 
support  for  both  class  IX  (repair  parts)  and  Sac  1  T/B 

deficiency  purchases . it  is  necessary  to  return  to 

the  policy  of  matching  OPBOD  procurement  funding  to  the 
cummulative  total  of  OFFS  authorizations  allocated  to  I 
NAP.  If  such  .a  policy  i?  reinstituted,  the  positive 
results  of  funding  the  deficit  above  can  be  maintained, 
iven  the  neutralization  of  the  continuing  drain  created 
y  overhead  requirements . 

RECOMMENDATIONS .  That  a  one  time  allocation  of  OPBOD 

Srocurement  not  be  matched  by  OFFS  m  the  amount  of 
1.143  million  be  provided  to  the  SMU,  1st  FSSG  prior  to 
FY79  year-end;  and  that  the  OPBOD  procurement  account  be 
maintained  at  a  level_5X  above  the  cummulative  total  of 
- J — *-  in 


s 


OFFS  resident 


I  MAF  daring  FY80  and  thereafter. 


5.  l5i_Z5S5_E2iill_£iES£_2S._ia_£££_IiI2 


Ending  Shortfall  inthe  SASSI  Management  Onit 


Background.  Historically  Planning  Estimate  (PE)  f 
for  sSu  procurements  have  been  provided  on  a  one  for 
basis  with  Requisitional  Authority  (RA)  Issued 


unds 

one 

to 
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customers.  This  action,  in  effect,  constrains  the  SMU 
to  procureaent  of  stocks  only  as  they  are  drawn  down. 

Illustrative  of  the  dynaaic  growth  in  the  volume  <?f 
business  experienced  by  the  SHu  is  the  fact  that  m 
October  1976,  tfce  SMU  had  calculated  authorized  stock 
levels  for  9,900  items,  by  September  1977  this  had  grown 
to  16,500  items  worth  $3.7  million,  and  an  increase  in 
the  number  of  demands  received  on  a  monthly  basis,  i.  e. , 
19,700  in  January  worth  $778,000  to  32,000  in  August 
worth  $952,000. 

In  order  to  fund  the  60  day  operating  level,  30  day 
safety  level  and  30  day  order/ship  time  and  place  the 
items  newly  authorized  for  stockage  on  the  shelf,  the 
SHU  was  required  to  spend  at  a  rate  greater  than  "sales 
to  customers".  Consequently.  by  mid-August,  a 
shortfall,  estimated  at  $7  00,000,  was  reported  to 
PMFPac. 

Discussion.  As  a  result  of  the  projected  shortfall,  the 
Sn&7  “"Tsf-  PSSG  instituted  some  exceptional  management 
procedures  to  constrain  resupply  requisitions  and 
conserve  dollars.  Additionally,  any  response  from  an 
Integrated  Material  Manager  requesting  return  of 
reported  excess  for  potential  credit  was  expedited. 

As  a  result  of  the  exceptional  management  actions 
instituted,  the  computer  recommended  "buy”  has  increased 
from  $632,000  in  mid-August  to  $926,500  as  of  23 
September.  This  represents  the  dollar  value  of  stogks 
not  able  to  be  procured.  As  a  consequence,  the  ability 
of  the  SMU  to  fill  customer  demands  will  be  degraded 
about  mid-ogtober  as  shelf  stocks  and  receipts  from 
procurement  m  early  August  are  consumed.  The  potential 
result  is  a  degradation  of  readiness  in  I  MAF  units,  due 
to  deadlmed  equipment  and  an  increase  in  MORS 
requisitions.  Tne  expedited  action  to  return  excess 
assets  for  credit  has  only  resulted  in  $40,769  worth  of 
credits  to  data. 

Recommendation.  That  CG.  FHPPac  incpeasg  the  first 
guartfr  7T/8  Planning  Estimate  Authorization  for  1st 
PSSG  by  40%  over  that  provided  in  the  same  puarter  of 
FY77  assuming  that  the  funding  level  will  be  the  same  to 
allow  for  procureaent  of  accumulated  backlog. 


6. 


* 


1.  SUBJSCX:  Punding  of  the  General  Account 


2.  a 

the  Ha 
Genera 


Accounts. 


Continuing  interest  exists  throughout 
in  the  proper  method  for  funding  the 
Present  financial  resources  cannot 
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accomodate  the  funding  requirements  of  General  Accounts 
using  current  investment  criteria.  Inherent  to  the 
funding  policy  is  the  method  used  to  predict  demands 
and.  ultimately.  inventory  levels.  As  a  practical 
matter,  we  must  first  solve  the  issue  of  stockage  policy 
before  addressing  the  funding  policy. 

3.  DISCUSSION:  It  is  generally  accepted  that  it  is  the 
requirement  “  of  the  General  Account  to  provide 
uninterrupted  supply  support.  However,  it  is  further 
generally  accepted  that  there  is  a  level  of  acceptable 
risk  of  stocking  out  of  any  given  item  at  a  given  time. 
Therefore,  there  will  always  be  a  requirement  to  fund 
for  and  pass  requisitions.  HQMC  has  established  goals 
for  the  General  Account  for  stock  availability. 
Obviously  good  management  exists  if  a  General  Account 
can  equal  or  exceed  this  goal  and  still  provide  funding 
for  passed  requisitions.  However,  neither  objective 
should  be  sacrificed  at  the  other's  detriment. 


The  Force  comptroller  has  issued  Requisitional 
Authority  (HA)  to  HestPac  units  without  supporting 
Planning  Estimate  (PE)  Procurement  dollars  to  the 
General  Account.  (PMFPac  msg  Q5Q0319Z  April  79  to  all 
PMPPac  major  commands  applies) .  This  in  fact  did  cauge 
a  drawdown  of  inventory  at  the  General  Account.  This 
was  done  after  an  analysis  of  the  General  Accounts 
inventory  and  verbal  liaison  with  the  General  Accounts. 


9.  SES£ifi£_E2ia.i£_i2_£a_Mis 


a .  The  y 
(Procurement)  is 


_ of  issuing  RA.not  backed  by  PE 

to  adjust,  through  financial  controls, 

’  '  “  General  Account: 

deficiencies  of 


the  size  of  exgess  stocks  in  the' SHU 
the  objective  is  not  to  reduce  the 
supported  units. 


b.  Thus,  HA  issued  without  supporting  PE  should  be 
limited  to  requisitions  for  "fill  or  kill”  supply 
action. 


c.  In  order  tg  meet  financial  obligation  goals 
dictated  by  CHC.  it  is  advantageous  to  issue  RA  without 
supporting  PE  to  the  General  Account  because  of  the 
timing  required  to  obligate  requisitions  by  using  units. 

d.  Heview  of  stockage  policy  and  funding  policy 
should  be  undertaken  jointly. 


7.  iai_£S££_E2ifli_£a2SJL.!ia^ZAw^iaa-iitfi2^f 

2si-12ZS 


. Theoretically,  a  one-for-one  PE  to  RA  relationship 

should  exist.  If  the  SHU  had  on  hand  usable/salable 
excesses,  a  relationship  of  RA  greater  than  PS  could 
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theoretically  exist.  It  has  been  historical/  proven; 
however.  that  SMU  excesses  are  not  salable  ana  that  an 
HA  greater  than  PE  system  does  not  actually  work.  In 
fact,  the  reality  of  the  situation  is  that  PE  should  be 
greater  than  RA  because  of  numerous  reasons  deliniate 
subsequently.  SMU  overhead  is  a  means  to  accomodate  a 
PE  greater  than  RA  relationship.  In  other  words,  PE 
should  be  greater  than  RA  £n  amount  equal  to  S MCI 
overhead.  Precedence  for  this  is  firmly  established 
within  existing  DoD,  OLA ,  GSA  and  Marine  Corps  pricing 
policy.  The  SHO  sources  of  supply  all  mark  up  these 
prices  to  allow  for  recoverable  losses.  Without.  SMU 
overhead;  however,  the  SHO  is  not  afforded  a  similar 
advantage.  Accordingly,  SMU  overhead  is  necessary  for 
sound  supply/fiscal  management. 


C.  PERFORMANCE  GOALS 

1 •  £5_£fl££^£_SEdltl_Lfl£^2iw_4l0fi.o£_6_Ian_llZI 
Enclosure  (1) 


SASSI  GENERAL  ACCOUNT  PERFORMANCE  GOALS 
MEASUREMENT  AREA  CMC  GOALS 


Number  of  Monthly  Updates 
*  Complete  Pill  for  RO  It 
Warehouse  DeuiaJ.  Rate.... 
Receipt  Processing  Time.. 

Excess  Dues  Over  ERQ . 

Inventory  Adjustments.... 


ems 


Not  over 
Not  over 


Min.  of  12 
. 75* 


80*  w/in  5  das 
10*  $  of  Dues 
10*  of  Totals 


2.  jemaC~£2itt£-EaBS£-.12£-flfi 

Ift.mq.12Z2 


c.  The  present  method  reduces  the  requirement  for 
investment  in  high  cost  items  by  stratifying  RO  items 
according  to  unit  price.  This  tends  to  improve  RO  fill 
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rate,  the  accepted  measure  of  performance.  However, 
there  has  been  a  concomitant  increase  in  funding 
requirements  for  the  General  Account. 

d.  The  SO  fill  rate,  as  a  measure  of  performance, 
does  not  consider  all  demands  made  upon  the  General 
Account;  it  considers  only  those  demands  made  for  SO 
items.  In  this  regard,  the  HO  fill  rate  is  only  a 

Eartial  indicator  of  General  Account  performance.  A 
etter  measure  of  performance  is  the  fill  rate  for  all 
demands  made  on  the  General  Account,  not  just  demands 
made  for  SO  items . 

f.  Seduced  inventory  investment  and  improved  over¬ 
all  fill  rate  are  not  mutually  exclusive  conditions. 
The  key  is  accurate  prediction  or  demand . 


D.  BUYING  MODEL/ST RATIFIED  COST  CRITERIA 

i.  ist_zaaa_£oiai_£a2§£_2£Ji-4BEii_i222 


TOPIC:  SASSY  Management  gnit  (SMDJ  General  Account 
responsiveness  to  I  SAP  logistic  readiness  requirements. 

BACKGROUND:  The  General  Account  of  the  SMU  is  the 
primary  source  of  supply  for  I  HAP  forces  except  for 
aviation  peculiar  items.  The  General  Account's  stockage 
of  line  items  in  anticipation  of  actual  requirements 
directly  relates  to  the  force's  logistics  readiness 
posture.  The  stockage  policy  for  the  general  account  is 
established  by  CSC  and  i?  an  integral  part  of  a  Class  I 
computerized  system.  This  stockage  policy  is  predicated 
upon  historical  usage  data  and  it  is  primarily  from  this 


data  that  the  replenishment  of  General  Account  stocks  is 
accomplished,  This  stock  replenishment  is  funded  by 
Planning  Estimate  ( PE)  procurement  dollars.  The  General 


upon  historical  usage  data  and  it  is  primarily  from  this 
data  that  the  replenishment  of  General  Account  stocks  is 
accomplished,  This  stock  replenishment  is  funded  by 
Planning  Estimate  (?E)  procurement  dollars.  The  General 
Account's  responsiveness  to  logistics  readiness 
requirements;  therefore,  is  related  to  the  PE  funding 
provided  to  routinely  requisition  stocked  and  non- 
stocked  items  as  required.  The  items  qualifying  for 
stockage  are  termed  requisitioning  objectve  j(RD)  items. 
The  CMC-directed  stockage  rules  which  determine  which  RO 
items  will  be  stocked  are  as  follows: 


Items  will  be  stocked  are  as  follows: 


Standard 
Unit  Price 

$.01-9.99 
$10-49.99 
$50  and  over 


Freg  of  Demand 
in  one  Year 


Min  Stock  Jty/ 
Reorder  Point 


The  ready  availability  of  those  line  items 
tor  stockage  relates  to  logistics  readln 
required  items  not  readily  available  extend 
time  of  combat  essential  equipment. 


qualifying 
ess  since 
the  down 
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A  commonly  used  measurement  of  General  Account 
performance  ana  responsi velness  to  logistics  is  the  RO 
rill  rate  which  has  a  CM C-established  goal  of  75%.  In 
other  words,  three  ou^  of  every  four  demands  for  stocked 
items  should  be  filled  in  order  to  achieve  the 
aforementioned  goal . 

fhe  funding  provided  to  the  General  Account  is  primarily 

influenced  bv  the  total  I  SAP  budgetary  process . 

An  over  $2.2  milion  deficiency  is  projected  for  the 
General  Account  at  the  current  fiscal  year's  end.  Since 
1  Pebruary,  the  dollar  value  of  the  General  Account's 
stocked  items  has  increased  by  $.5  million  to 
approximately  $5.5  million.  If  the  funding  provided 
remains  constant,  this  increase  in  stocked  items  will 
generate  an  even  greater  deficiency  than  projected  with 
the  1  Pebruary  1979  data.  The  projected  deficiency  is 
further  compounded  by  the  fact  that  Reguisitional 
Authority  (RA)  dollars  exceeded  PE  dollars  during  the 
first  half  of  this  fiscal  year.  This  situation  allows 
for  using  units  to  requisition  at  a  greater  rate  than 
the  General  Account  has  comparable  funds  to 
replenish . 


2 .  _£°  AEt r  _H 2 / 

E3X£4£_ti.^Haasi!ia_122/sid_of_a_SeE_1978_t2 
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Subj:  Pinancial  Management  of  SMO  Inventory 

1.  on  several  occasions  during  the  past  few  months  I 
have  attempted  to  start  actions  which  would  improve 
financial  management  of  our  SMO  inventories.  In  Bay  I 
proposed  two  messages  concerning  free  issues  from  the 
General  Account.  My  purposes  were  to  reduce  the  amount 
of  on  hand  excesses  and  improve  material  readiness  of 
the  Porce.  You  did  not  concur  with  the  messages.  I  did 
not  agree  with  your  logic.  I  am  still  concerned  over 
the  exhorbitant  and  wasteful  costs  of  carrying  excess 
inventory. 

2*  On  various  occassions  we  have  discussed  inventory 
investment  criteria  for  the  General  Account.  I  still 
think  our  current  procedures  are  unsatisfactory  and 
inefficient.  It  is  imperative  that  we  take  action  to 
reduce  stock,  turn  inventory  more  frequently,  and 
establish  an  economical  investment  criteria. 

3.  The  above  issues  remain  unresolved . 
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E.  DEMAND  PREDICTION 
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Subj:  Financial  Management  of  SMO  Inventory 

1.  There  are  plenty  of  statistics  available  to  prove 
that  the  present  RO  computation  is  a  poor  predictor  of 
demand.  The  difference  between  RO  fill  ana  total  fill 
is  prima  facie  evidence  that  we  can't  predict  demand. 
Moreover,  if  one  just  studies  the  migrations  out  of  and 
into  RO  status,  it's  obvious  that  a  problem  exists. 

2.  Without  question,  we  cannot  afford  the  stockage 
policy  imposed  upon  us  now.  I  would't  recommend 
compliance  if  we  could  afford  it.  The  inventory 
prediction  criteria  we  use  is  at  least  25  years  behind 
the  times. 

3.  I  reject  the  suggestion  that  we  must  study  the 
problem  more.  Better  methods  are  available  now. 
Prediction  models  run  by  3rd  FSSS  using  RIMSTOP  show  we 
could  live  with  substantially  lower  inventories  if  we 
adopted  EOQ. 

<*.  we  should  not  wait  to  solve  all  supply  problems, at 
once.  stockage  policy  today  is  unsupportable. 
Correcting  that  portion  of  the  system  is  not 
suboptimizing  the  problem. 

5.  The  time  to  act  is  now.  I  heartily  recommend  an 
early  EMFPac  conference  of  Financial  and  Supply  managers 
to  develop  specific  recommendations  for  CMC. 
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F.  EXCESSES/DE FI Cl ENCIES 
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SO  HEART  OP  "TROUBLE  SPOTS" 

The  ongoing  discussions  between  Colonel  Loehe  and 
myself  have  centered  arognd  timeliness  of  setting 
guidelines  to  govern  the  inventory  management  of  the 
SMO*  s — not  on  whether  such  guidelines  should  be 
established. 

Mr.  Patrick  has  completed  the  first  iteration  of  a 
study  on  this  same  matter.  His  study  deals  primarily 
with  the  potential  effect  use  of  "Economic  Order 
Quantity  Theory"  would  have  on  the  General  Accounts. 
There  is  merit  in  what  he  has  produced  so  far — there  are 
also  some  fairly  serious  shortfalls  in  his  conclusions. 
The  primary  cause  of  these  shortfalls  is  clearly  a 
misunderstanding/misinterpretation  of  current  stockage 
criteria — not  his  logic.  Copies  of  these  studies  have 
been  forwarded  to  the  three  interested  field  activities 
for  their  inf or mati on/retention. 

At  virtually  the  same  time  HQHC  approved  the  concept 
of  basing  stock  levels  on  the  unit  cost  of  an  item  vice 
the  previously  used  "guide"  nuber  of  movements  per  year. 
This  concept  was  tested  in  the  SMU  of  the  1st  FSSG  and 
the  program  was,  with  several  minor  program  errors, 
authorized  for  use  by  the  rest  of  the  SMO  activities. 
This  approach  has  produced  significant  changes  in  the 
manner  of  setting  stock  levels  and,  in  turn  inventory 
management  at  the  "users"  level.  Total  benefits  from 
this  concept  are  still  not  absolutely  definable — nor 
will  they  be  for  some  time  in  the  future. 

He.  in  the  military,  have  the  unenviable  mission  of 
not  only  stocking  those  bits  and  pieces  the  customer 
desires-~we  also  have  to  stock  and  be  ready  to  issue 
those  combat  essential  stocks  and  equipments  the 
customer  will  need  in  the  event  of  various 
contingencies.  Our  demand  patterns  are  ba?ed  more  on 
the  vastly  fluctuating  commanders*  desires  on  a 
daily/weekly  basis  than  on  long  range  requirements  of 
the  total  force.  Because  recent  command  direction  has 
focused  on  maintenance,  repair  productivity  does  not 
give  us  the  license  to  "hold  a  sale"  on  individual 
equipment . 

One  might  quibble  with  the  technology  of  "holding  a 
sale"  were  it  not  for  the  bpu^al  fact  that  the 
declaration  of  such  things  as  individual  equipment  into 
the  currently  established  "excess  program"  results  in 
about  10  cents  return  on  the  dollar.  Horse  yet, 
however,  is  the  awesome  fart  we  soon  turn  around  ana 
purchase  the  item  once  again,  based  upon  immediate 


193 


I 


demand,  and  pay  far  in  excess  of  the  original  purchase 
price — and  far  more  than  we  would  have  expended  in 
storage  costs  to  retain  the  itea. 


Yet  another  facet  of  the  problea  occurs  when  new  and 
creative  programs  are  instituted.  One  excellent  example 
is  the  recently  established  CRESP  prograa  throughout 
PMFPac.  If  we  are  to  "lpck  up”  30*  or  aore  of  the  Rotor 
Transport  assets  in  seai-dead  storage  what  happens  to 
the  current  on  hand  stocks  of  repair  parts?  Do  we  allow 
then  to  becoae  "excess”?  Do  we  use  a  "multiplier"  for 
the  future  usage  data  which  is  based  on  only  /Q*  of  the 
fleet?  what  actions  are  to  be  taken  by  the  inventory 
manager  to  "properly”  hand  the  vast  number  of  line  items 
this  decision  could  touch?  The  concept  is  valid  and 
should  be  pursued.  The  stockage  criteria  must,  however, 
take  such  a  prograa  into  consideration — and  be  able  to 
justify  its  position. 

Under  currently  instituted  reporting  procedures 
there  are  various  quantity  and  dollar  value  figures 
which  are  suspect  by  their  very  definitions.  it  leads 
to  double  counting  of  the  saae  assets  and  therefore 
leads  to  inflated  statistics  being  generated  by  the 
field  activities  and,  even  worse,  being  utilized  by 
senior  coaaands  in  trend  analysis,  fiscal  decisions, 
aanagerial  evaluations,  and  comparisons. 


For  the  past  few  months,  th$  entire  excess  prograa 
has  been  placed  under  a  aoritonua  pending  "rewrite"  of 
the  total  prograa.  The  revision  is  intended  to  not  only 
speed  up  the  tiaely  reporting  of  actual  excess  assets 
but  also  the  receipt  of  actual  credit  returns  to  the 
user. 


Perhaps  the  most  critical  factor,,  however,  is  the 
inadequate  data  base  currently  being  used  m  the 
decision  process  resulting  in  actual  excess 
declarations.  It  is,  by  regulation,  United  to  the  most 
recent  twelve  month  period.  Many,  if  not  aost,  items  of 
supply  and  equipment  have  cyclical  fluctuations 
exceeding  such  a  time  frame.  Jhe  DoD  directive  on 
Economic  Retention  Quantity  (ESQ)  is  geared  to  36  months 
worth  of  the  average  monthly  requirements — but  those 
saae  requirements  are  wiped  from  the  record  when  they 
are  only  1?  months  oLd.  Under  such  a  systea,  for 
exaaple,  field  jackets  whose  cyclical  demand  exceeded  a 
twelve  aonth  period  could  easily  end  up  being  declared 
excess  and  actually  disposed  of  prior  to  once  again 
receiving  a  hard  requirement  from  an  organic  account. 


.  a  review  of  the  excess 
indicates  that  alaost  fifty 


stature  over  the  last  year 
indicates  that  alaost  fifty  percent  reduction  m  dollar 
amounts  currently  being  reported,.  In  that  same  vein, 
the  dollar  figures  reported/utilized  by  headquarters 
personnel  are  at  variance  with  those  utilized  by  various 
command  echelons  within  PMFPac.  One  of  the  priae  causes 
of  this  disparity  is  the  manner  in  which  line  items  and 


money  value  are  reported.  The  actual  figures  are 

fxtreaely  soft  and  lack  the  precision  the  report 
aplies.  the  previously  mentioned  "double  counting"  is 
only  one  of  tne  problea  areas  we  aust  identify  and 
corfegt.  The  above  discussion  is  not  to  substantiate  a 
position  of  there  being  no  need  for  further  study  and 
effort  being  applied  to  inventory  aanageaent  and 
control.  Rfther  it  is  to  provide  a  background  to  the 
actual  problea  areas  impacting  on  the  entire  prograa. 
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Bather  than  establishing  goals  and  objectives  for 
the  preciseness  desired  by  the  Coaptroller  as  a  starting 
point  there  is  a  need  to  identify  the  causal  factors 
leading  to  the  situation. 


Initially  I 

data  base  is 
process,  to 
three  years  v 


think  the  need  for  a  sore 


_ _  _ _  *eaningful 

arasount.  He  need  to  be  able,  by  aacfiine 
eview  demand/usage  data  over  the  previous 
ce  the  previous  12  aonths  available  to  us 
under  the  current  prograa.  Using  such  data  for 
analysis,  aanagerial  expertise  could  then  be  brought  to 
bear  on  what  actually  causes  a  build  up  in  excess 
stocks.  Is  is  change  in  deaand  patterns?  Is  it 
interchangeable  ite?s?  Is  it  lack  of  properly 
identifying  noa-RO  iteas  held  for  initial  provisioning 
requireaents?  Is  it  caused  by  seasonal  requireaents? 
Is  it  a  function  of  organizational  unit  roll  back 
prograas?  Is  it  related  to  a  shortfall  in  the  credit 
returns  prograa? 


ifithout  such  a  data  base,  the  aanagerial  decisions 
that  aust  be  Bade  v:.ll  not  have  the  prise  requireaent 
upon  which  those  decisions  aust  be  based. 


G.  SUMMARY 

The  above  excerpts  docuaent  a  series  of  probleas  which 
are  large  in  scope  with  no  one  single  solution.  One  of  the 
aore  attractive  solutions  to  the  General  Account  funding  and 
inventory  probleas  is  that  of  creating  a  "corpus”  and  Baking 
the  General  Account  a  "stock  fund".  The  RA  *  PB  equality 
has  been  blaaed  for  causing  deficiencies  and  excesses,  yet 
at  the  saae  tiae  praised  for  providing  structure  to  the 
financial  and  supply  systeas.  The  question  of  PB  not  equal 
to  RA  as  a  financial  aanageaent  tool  has  not  been  resolved 
as  evidenced  by  the  coaaents  throughout.  The  question  of 
separate  funding  of  Table  of  Equipaent  deficiencies  and  RO 
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deficiences  continues  as  a  controversy  today.  Underlying 
all  the  questions  is  the  more  general  problea  of  being  able 
to  state  quantitatively  the  relationships  in  SASSY  with 
respect  to  operating  and  funding  the  General  Accounts.  This 
was  a  recurrent  these  in  the  literature  reviewed.  It  is 
believed  that  many  of  the  probless  cited  would  be  reduced  if 
the  various  principals  at  the  various  echelons  of  coaaand 
had  a  set  of  validated  so  dels  which  quantified  the  SASSY 
relationships  and  aided  in  Baking  decisions. 
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The  graphs  presented  in  this  appendix  are  of  each  one  of 
the  SASSY  variables  used  in  development  of  the  regression 
equations.  They  represent  the  raw  data  available  in  SASSY. 
Note  that  the  x-axis  is  nunbered  froa  16  to  36  and 
represents  the  number  of  the  period.  The  graphs,  therefore, 
portray  changes  in  the  values  of  the  variables  over  tine. 
The  three  aonths  of  the  24  month  period  used  for  the  lagged 
variables  are  not  shown.  Period  16  corresponds  to  January 
1979  and  24  corresponds  to  September  1979  and  36  corresponds 
to  September  1980.  The  purpose  for  including  these  graphs 
is  provide  a  visual  sense  of  the  apparent  randomness  that 
one  sees  when  viewing  SASSY  Management  Unit  Operations  froa 
the  perspective  of  the  OIC  of  the  SASSY  Management  Unit,  and 
to  support  the  decision  to  undertake  a  extensive  series  of 
regression  equations. 

( 
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VI — Complete  Fill  Rate 
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V28 — Regular  and  Hot  Item  Backorders  Released 


2000  ♦ 


V31 — A3 A  Dollar  Value 


.+ 


♦ 


1750  ♦ 


it 


id 


20 


*  •  •  •  •  ♦  • 

22 

24 
X  22 


26 

28 
33 


228 


A£UUU-£:-- lIz^2-£BS££Aaa_£2&_£fiSfiIctia5 

iafi_iAiasa_2Z_aAasi_viHi4ii2s 

TI-59  PROGRAMS  FOR  PREDICTING  THE  VAL0ES  OF  SASSY  VARIABLES 

The  prograos  herein  are  designed  for  ease  in  use  and 
have  been  tailored  for  the  Texas  Instruments  TI-59 
programmable  hand  calculator.  A  great  convenience  of  the 
TI-59  is  that  it  accepts  magnetic  cards.  It  is  recommended 
that  each  program  be  keyed  into  the  calculator  and  then 
recorded  on  a  magnetic  card  for  future  use.  once  that  this 
has  been  done,  all  that  is  required  to  use  the  programs  is 
to  insert  the  magnetic  card,  key  the  variable  values  into 
the  appropriate  lettered  registers,  and  then  press  R/S.  The 
prediction  for  the  variable  whose  equation  was  on  the  card 
will  appear  almost  instantly.  Each  program  on  the  pages 
following  has  a  small  diagram  of  ten  lettered  boxes  as 
below: 


A* 

B' 

C» 

D' 

E» 

A 

B 

C 

D 

E 
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f  As  an  illustration,  the  equation  for  71  is  shown  on  the 

< 

magnetic  card  as 


75L1 

75L2 

77L1  | 

715 

717 

729 

71 1  j 

712 

Each  variable  listed  is  placed  in  its  corresponding  lettered 
register.  Mote  that  the  7101  shown  as  a  predictor  variable 
for  71  in  the  chapter  17  equation  is  really  711/712.  The 
prograas  were  written  so  that  711  and  712  are  to  be  entered 
separately  rather  than  having  the  user  have  to  provide  their 
quotient.  Note  that  75L1,  75L2  and  77L1  are  lagged 
variables.  The  notation  for  lagging  75  one  aonth,  two 
months  and  three  months  respectively  is  75L1,  75L2,  75L3. 
Thus  if  one  were  to  be  predicting  71  for  period  48 
(September  1981),  75L1  would  refer  to  the  75  value  for 
August,  75L2  would  refer  to  July  and  75L3  would  refer  to 
June. 
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V3 — Number  of  NSN's  on  Hand 
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V8 — Dollar  Value  of  RO  NSN's  on  Hand 
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V10 — Receipts  from  Due 
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Vll — Number  of  MSM's  with  Dues 


V12 — Dollar  Value  of  NSN's  with  Dues 
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VI 6 — RO  Demands 
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V18 — Number  of  Backorders 
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V 24 — Dollar  Value  of  MSN's  with  30  Day  Usage 
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V24 — Dollar  Value  of  MEN'S  with  30  Day  Usage  (continued) 
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For  each  of  the  equations,  developed  in  Chapter  IV,  an 
assumption  was  aade  that  the  error  teras  (residuals)  were 
normally  distributed,  that  is,  syaaetrical  about  the  Bean, 
with  a  kurtosis  of  3.0,  and  with  a  spread  such  that  68%  of 
the  values  all  within  one  standard  deviation  of  the  mean, 
95%  of  the  values  within  two  standard  deviations,  and  99%  of 
the  values  within  three  standard  deviations.  should  the 
error  terms  not  be  normally  distributed,  the  coefficient  of 
determination  is  not  reliable  as  an  indicator  of  how  much  of 
the  variance  of  the  dependent  variables  is  explained  by  the 
variance  of  the  independent  variables  in  the  regression 
equation.  A  graph  showing  a  normal  distribution  for  the 
residuals  would  appear  as  a  straight  line  ascending  from 
left  to  right  with  equal  values  to  each  side  of  it  along  the 
x-axis  and  a  similar  splitting  of  different  values  along  the 
y-axis. 

As  can  be  seen  by  moving  through  the  appendix,  the  error 
terms  are  very  close  to  being  normally  distributed.  The 
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graphs  ware  included  for  the  purpose  of  convincing  the 
reader  that  the  Chapter  IV  equations  were  properly  based  on 
the  assumption  that  the  error  terms  are  normally 
distributed;  thus,  the  coefficient  of  determination  values 
are  believable.  Note  that  the  expected  normal  values  are 
plotted  on  the  Y-axis  and  the  standardized  residuals  are 
plotted  on  the  X-axis. 
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VI— Complete  Fill  Rate 
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V2— RO  Fill  Rate 
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V3— Number  of  NSN's  on  Hand 
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V4  Dollar  Value  of  NSM's  on  Hand 
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V5  Number  of  NSN's  with  an  RO 
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V6-- Dollar  Value  of  NSN's  with  an  RO 
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V7  Number  of  RO  MSN's  on  Hand 
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V8 — Dollar  Value  of  RO  NSM's  on  Hand 
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V9  Percent  Availability  of  ro  MSN' 
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V10 — Receipts  from  Due 
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VI 1— Number  of  HSN's  with  Dues 
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VI 3  Number  of  NSM's  with  Excess  Dues  Over  Req  +  ro 
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V14  Dollar  Value  of  Excess  Dues  Over  REQ  +  ERQ 
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_ Total  Demands 
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VI 6 — RO  Demands 
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Via — Mumber  of  Backorders 
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V20— Dollar  Value  of  NSN's  with  REQ  But  not  on  Order 
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V22 — Dollar  Value  of  NSN's  on  Hand  Over  RO  +  ERQ 
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V23 — Number  of  NSN's  with  30 


Day  Usage 


2.0 


•  •  •  m 

♦ 


•  •  •  +  • 


^  •  •  •  •  ♦ 


1.6  l 


1.2  ♦ 


.80  l 

•  40  ♦ 

0.0  + 

-.40  ♦ 


* 


* 

* 


* 


* 

* 

* 

* 


* 

* 

* 


* 


* 


* 


♦ 


♦ 


♦ 


-.80  ♦ 


-1.2  ♦ 


-1.6  ♦ 


-2.0  ♦ 


•••'*  ~i.V . -:s5*- ■ -js— •*••• 

-2.0  -1.0  0.0  -50  1.0  U5  2.0  2-S 


STANCAR0IZE0  resicual 


289 


v 24 — Dollar  Value  of  NSN's  with  30  Day  Usage 
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V25 — Warehouse  Issue  Confirms 
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V26  Percent  Total  NSTI's  on  Hand  Which  Have  an  RO 
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V27_P.re.nt  Total  Value  of  TON'S  on  Hand  Which  Have  an 
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V28— Regular  and  Hot  Item  Backorders  Released 
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V29  Regular  and  Hot  Item  Backorders  Established 
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V30 — AO A  Dollar  Value 


296 


V31 


•A3A  Dollar  Value 


2.  3 


v 


♦  .  . 


.  * 


« 

1.0  t 

J 

.30  l 
.40  l 

0. 0  X 

-.40  l 


-.30 

-  1.  2  ♦ 


* 


* 


♦ 


1 .6  X 


.  ♦ 

-2.  0  X 

-2.0 

-1.6 


$ 


.^....+. 

1 .2 

-.30 


+  . 

40 


o.o 


•40  a  1 

•  3  0  l .  b 


s T Ar< DaRC  1 Z cO  kCS  IOUAL 


297 


BIBLIOGRAPHY 


€ 


Anthony,  R.  N.  and  Herzlinger,  R.  E.  Management  Control  in 

irvin,  1975. 

Beckett,  J.  A.  flanaasasal _ Dynamics:  the  Mew  Synthesis. 

McGraw-Hill,  1971. 

Benston,  G.  J.  "Multiple  Regression  Analysis  of  Cost 
Behavior,"  The  AccgaQtjng  geview.  October,  1966. 

Bierman,  H.  ,  Fouraker,  L.  E.  and  Jaedicke,  R.  K.  ’’A  Use  of 
Probability  and  statistics  in  Performance  Evaluation," 
Accounting  Review.  July  1961. 

Buckley,  4.  "Society  as  a  Complex  Ada pt4.ve  Syst 
itea k _ Res2aiLcti_L2L _ tSia _ 


_ aS.5SAILCti_I.2i _ ins _ flakAllSCAl-iCiaHiliL-  Ardlae, 

Center  for  Naval  Analyses.  A__££itical_E£yisw  o£_£gfeasg 
|S5S|I£||_^^^|ail>a_aa41itl§_a2l£_2L_5aAl2§Is.  by  Anger, 

Chang,  D.  Lf  and  Liao,  S.  S.  "Measuring  and  Disclosing 
Forecast  Reliability,"  Journal. of  Accountancy.  May  1977. 

Comiskey,  E.  E.  "Cost  Control  by  Regression  Analysis,"  rfc§ 
Accounting  Review.  April  1966. 

Deakin.  E.  D.  and  Granof,  M.  H.  "Directing  Audit  Effort 
Using  Regression  Analysis,"  ££A_i2&£Bai*  February  1976. 

Dean,  J.  "Cost  Forecasting  and  Price  Policy,"  J.ournal_Qf 
Marketing.  January  1949. 

Department  of  Defense.  ESQUfiiis _ Analysis  and  Program 

|||i|||io|7|a£__ass2iii££_ttiJiaa£jfiaf-  Douinsf  Tcrtf i .  3;  tb 

Department  of  .the  Navy,  Headquarters  United  States  Marine 
cot  ps.  ZlttlaslAt_2!ilififi22jS_f2£_£2*iaa<i£IS_lUItlS-2fiiii  • 

Department  of  the  Navy,  Officer  of  the  Comptroller. 

|Mp^Ia£-aa4__Ass2JiaiIaa_itt__£li£_H4i2/ _ I2lni2_i-  navso 

Department  of  the  Navy,  Office  of  the  Comptroller. 

giiaafiiaX-fisudate2glL-£gi-j:2iiiaiiBi,a£.£i£aia«  navso  p-3582. 
Department  of  the  Navy,  office  of  the  Comptroller. 

»oo6-,,  So  »u,ust 

Department  of  the  Navy,  Office  of  the  Comptroller.  Njyy 
coiPtrollar Manual, -Vfliuiea_l_and-Z .  navso  $-1000. 

Dixon,  N.  J.  and  Brown,  M.  B.  Mgg-17;  Bjoialical  ggaBtt£a£ 
programs  P-Series.  Univ.  of  CaliEofnla  Press,  TyT7. 

Ferca,  N.  L.  and  Hayya,  J.  C.  "Toward  Probabalistic 
Budgeting,"  t|ftan<?jna^.iftC3  October  1970. 


298 


First  Force  Service  support 
Acgogpit  Inventory.  1979. 

Hines,  W.  W.  $nd  Montgomer 
Statist ics_in_Engineg£iaa_i“ “ 
sons,  T9OT. 


Group.  Working  Paper — General 


D.  C. 


Probabij.it 


aaaii!aat_S£i£5£f""~* 


Hif-fia 


Jedamus.  P.,  Fraae.  R.  and  Tavlor.  R.  Statistical  Analysis 
for  Business  Decisions.  McGraw-Hill,  19757"* - 

Jensen.  R.  E.  "A  Multiple  Ragressi 
Control — Assumptions  and  Limitations," 

_ J  _  > _ ‘ 


Review.  April  1967. 


Regression  Modal  for  Cost 

Iks _ isgoaatiaa 


Keen,  P.  G.  W.  and  Morton,  M.  S.  S. 

^st  es§: _ M_2£aaai£atioaii_E°i5ES£ii  vg . 

Klir,  J.  and  Valach  M. 

Knapp,  R. 


3iCjson  Sippojt 

A alls on- wesley , 
S£bS£HSii£_Jl24eiliaa-  Iliffe,  1967. 


A.  "Forecasting  and  Measuring  with  Correlation 
analysis,  £iaaasAaUassa£iig.  nay  196  3. 

Lynch,  T.  D.  Public  budgeting  in  Amerjc^.  Prent ic-Hall , 
1979. 


Hair,  W.  C.,  Wood,  D.  R.  and  Davis,  K.  W.  Computer  Control 
ana  Auditing.  Institute  oif  Public  Auditors,  Ty 757 


Order  P7300.8. 


Marine  Corps  or 

A££Oijatiag_Mngal . 

Marine  Corps  Order  P4400  Series. 
yoluaes  i  to  y . 

Maval  Postgraduate  School. 

•  1  9 8  !• 


aaclas _ S2LES _ Financial 

aa.£ini_£ocEa_iuE£li_fLMa§i 
E£acti£ii_coa£iioii££_£hi£, _2&a 


Hie,  If.  H.#  Hull 9  Cm  H. ,  Jenkins,  J  *  G.,  Stienberger,  K. . 

Bent,  D«  ^  2* 


Ssisjisss , 

Nielsgn,  P.  A. 
Planning  in  the 
June  19/3. 


and  LoCascio,  7.  R.  "Compute 
Public  Sector,"  tt^aiaatSili _ Ad vj,s 


"Computer- Assisted 
j,sor.  May- 


Quade,  E.  s.  Analysis  fflE.. Ea&liS  Elevier,  1979. 

Raun,  D.  L.  "Application  of  Monte  Carlo  Analysis  to  an 
Inventory  Problem,"  The  Accounting  Review.  October  1963. 


Sellitz, 

fislaiiaas. 


C.  and  others. 
Holt,  1959. 


8£££&££h _ ttaihala— in  — £a£ial 


gh,  P.  S.  and  Chapman,  G.  L.  "Is  Linear  Approximation 
Good  Enough?"  Management  Accoqptjqg.  January  1978. 

Shroder.  a.  M. ,  Driver,  H.  J.  and  Steufert,  S. 
ial2Maiion_£ifi£assifla.  ho  it,  1967. 


&isa& 


Tersine,  R 
Planning: 
June  1974. 


J.  and  Altium,  C. 
A  Feasible  Approach," 


Turban,  E.  and  Meredith.  J.  R.  Fundamentals  of  Management 
science.  Business  Publications,  19/77 


A.  "Probabalistic  Profit 

"ay- 


299 


1 

% 

•Wannacott,  T.  H.  and  Honnacott,  R.  J.  Introductory 
Statistics,  ililey,  1977. 

«att,  K.  E.  F.  SMtfliB— AaalJtaia-imfifilaai*  Acadeaic 

Pr9ssf  woo • 


IMUIAl_2I5ISJ£2II0!i_iI52 


No.  copies 


1.  Defense  Logistics  Studies  Information  Exchange  1 

0.  S.  Army  Logistics  Management  Center 

Port  Lee,  n  23801 

2.  Defense  Technical  Information  Center  2 

Cameron  station 

Alexandria,  VA  22314 

3.  Library,  Code  0142  2 

Naval  Postgraduate  School 

Monterey,  cA  93940 

4.  Department  chairman.  Code  54  1 

Department  of  Administrative  Sciences 

Naval  postgraduate  School 
Monterey,  CA  93940 

5.  Ltcol  w.  h.  Skierkowski,  (JSMC,  code  54Zs  2 

Department  of  Administrative  Sciences 

Naval  Postgraduate  School 
Monterey,  CA  93940 

6.  Dr.  Shu  Liao,  Code  54Lc  , 

Department  of  Admnistr ative  Sciences  1 

Naval  Postgraduate  School 
Monterey,  CA  93940 

7.  CDS  N.  L.  Sneiderman,  SC,  USN,  fode  54Zz  1 

Department  of  Administrative  Sciences 

Naval  Postgraduate  School 
Monterey,  CA  93940 

8.  Assistant  Chief  of  staff.  Comptroller  5 

Headquarters,  Fleet  Marine  Force,  Pacific 

Camp  Smith,  HI  96861 

9.  Assistant  chief  of  staff.  Comptroller  ,  2 

Headquarters,  Fleet  Narine  Force,  Atlantic 


Norfolk,  FA  23511 

10.  Commanding  Officer  5 

First  Force  Service  support  Group 

Camp  Pendleton,  CA  92082 

11.  Commanding  General  2 

Third  Force  Service  Support  Group 

FPO  San  Francisco,  CA  93902 

12.  Major  J.  C.  Cargill,  USMC  3 

c/o  Assistant  Chief  of  Staff,  Comptroller 

MCB  Camp  Butler,  Okinawa 
FPO  Seattle,  WA  98773 


301 


END 

DATE 

FILMED 


DTIC 


